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Our  Fall  Program 

Wc  recall  that  even  Herbert  Hoover  waxed 
poetical  over  the  value  of  Fishins  to  tired  busi¬ 
ness  men.  Well,  we  causht  a  big  Fish  —  we 
have  the  picture  —  and  are  now  back  at  work 
rested  and  yet  ambitious.  So  here  is  a  brieF 
announcement  oF  our  immediate  plans. 


Smoked  glasses  are  still  universal  in  applica¬ 
tion.  There  is  a  national  plan  to  remove  them 
this  Fall.  So  in  our  September  9  issue  we  talk 
about  electric  light  —  the  national  plan,  the 
markets,  the  organization  to  sell  light  and  the 
uses  oF  light.  Much  new  sales  and  application 
material  is  available. 

• 

Industrial  codes  Force  manuFacturers  to  keep 
cost  accounts,  to  sell  at  a  proFit  and  to  limit 
plant  extensions.  This  gives  the  electrical 
engineers  a  chance  really  to  electriFy  industry. 
Instruments,  controls,  new  electrical  devices  — 
all  these  will  get  more  production  at  less  cost. 
We  hope  to  get  citation  articles  and  solicit 
competent  contributions. 

• 

And  this  is  a  part  oF  commercial  sales  For  all 
electrical  markets.  We  hope  to  survey  the 
competitive  power  situation,  to  put  some  new 
ideas  into  home  merchandising.  Further  to  ap¬ 
ply  electric  welding  and  electric  heat.  Business 
is  coming  back,  people  have  some  money.  The 
electrical  industry  must  get  its  share  oF  the 
market. 

• 

And  now  For  engineers.  This  is  their  time  to 
ring  the  bell  despite  assertions  that  engineering 
is  all  over.  We  claim  that  practically  all 
utility  systems  and  industrial  plants  can  be 
rebuilt  or  remodeled  at  a  proFit.  An  enormous 
technological  advance  has  been  made  during 
the  depression.  We  shall  trot  out  these  en¬ 
gineering  bombs  and  throw  them  where  they 
will  do  most  good.  ^ 

Above  all,  we  are  going  to  work  on  editorials. 
We  hope  our  knowledge,  observation  and 
perspective  are  suFFicient  to  utter  some  opin¬ 
ions  that  will  help  the  industry  go  Forward. 
This  is  a  period  oF  change  and  our  editorials 
will  try  to  point  principles  which  iF  applied 
will  be  permament  and  sound.  Ambitious, 
of  course  —  that  is  the  inevitable  reaction 
horn  vacations  in  the  woods. 
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most  modern  features  of  research,  design  and  construction. 
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Engineers,  front  and  forward 


Behind  temporary  palliatives  lies  a  neces¬ 
sary  and  fundamental  readjustment  to 
bring  back,  stabilization  and  prosperity  to 
industry.  There  are  changed  values,  a  new  tech¬ 
nology,  sounder  economic  and  management  prin¬ 
ciples  that  must  be  used  and  applied.  Too  few  ap¬ 
preciate  the  very  drastic  action  that  must  be  taken. 

Engineers  know  and  are  fully  competent 
to  act  on  those  matters  that  come  within  their 
province.  They  know,  but  are  keeping  silent,  about 
the  terrific  technological  and  economic  obsolescence 
that  exists  in  the  present  mechanization  and  pro- 
duction  aspects  of  both  the  utility  business  and  in 
industrial  plants.  Many  privately  remark  that 
they  can  reproduce  present  machine  assemblies  in 
better  form  today  to  give  better  and  more 
economical  results  at  half  the  investment  made 
already.  Many  state,  however,  that  executives  do 
not  know  these  facts  and  do  not  wish  to  know  them 
and  that  they  would  be  more  apt  to  be  fired  than 
congratulated  if  the  facts  were  presented  to 
executives.  This  is  the  policy  of  cowardice  both 
upon  the  part  of  engineers  and  of  executives.  The 
facts  must  be  made  known  and  they  must  be  acted 
upon. 

If  90  per  cent  of  the  textile  looms  are 
high-cost  and  obsolete  devices  this  fact  should 
mean  an  opportunity  for  the  textile  industry.  If 
a  steam  power  station  can  be  built  now  for  $50 
a  kilowatt  or  less,  this  fact  should  be  known.  If  a 


small  production  factory  with  a  foreman  in  charge 
is  the  economic  industrial  unit,  this  fact  points  to 
the  future  expansion  program  of  industry.  New- 
equipment,  new  methods,  new  assemblies — all  de¬ 
vices  and  methods  that  do  things  more  cheaply 
and  better — must  be  brought  forth  and  used.  It 
is  not  now  and  never  has  been  a  principle  of  Ameri¬ 
can  business  that  the  status  quo  in  investment  or  in 
mechanization  must  be  protected.  It  cannot  be 
protected.  On  the  contrary,  progress  has  been 
had  by  scrapping  obsolete  equipment  and  writing 
off  old  investments  so  that  new  markets  might  be 
opened  through  the  sale  of  a  cheaper  and  better 
product  or  service. 

If  the  business,  financial  and  legal  minds 
in  charge  of  industry  do  not  know  the  facts,  or  do 
not  wish  to  know  them,  that  is  no  excuse  for 
engineers  to  keep  silent.  Somebody  will  use  the 
full  possibilities  of  this  new  era — this  is  the  cause 
of  the  inevitable  rise  and  fall  that  accompanies  the 
growth  of  business  enterprises.  It  is  the  duty  of  the 
engineers  to  tell  the  truth  and  present  the  facts, 
even  though  intrenched  business  executives  do  not 
call  for  these  engineering  reports  and  do  not  wish 
to  act  upon  them.  Down  deep  in  the  industrial 
structure  these  facts  are  being  used  now  and  are 
creating  the  fringe  competition  that  will  grow  into 
an  engulfing  wave  unless  recognized  and  acted 
upon.  This  is  the  time  of  opportunity  for  engineers 
to  measure  up  to  their  responsibilities.  They  should 
seize  it  v/ithout  fear  or  favor. 
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- and  high  time 

to  quit  stalling 

However  distasteful  to  management  in 
the  electric  utility  industry  the  current  tide  of 
political  and  regulatory  adverseness  may  be,  it  is 
real.  Real  as  the  rate  cuts  that  are  ordered.  Real 
as  the  unfriendliness  and  lack  of  sympathy  that  it 
engenders  in  the  public  mind.  Real  as  the  dangers 
that  lie  not  so  far  ahead. 

Many  of  the  present  difficulties  are  due 
to  misunderstanding,  on  the  part  of  the  public,  on 
the  part  of  politicians,  and  on  the  part  of  utility  men 
themselves.  All  parties  need  a  quiet  session  with 
inescapable  facts.  Primarily  the  lead  and  the  re¬ 
sponsibility  rest  upon  the  utilities.  Before  the  de¬ 
mise  of  N.E.L.A.  it  was  becoming  evident  that 
temporizing  with  the  temper  of  the  public  was  the 
order  of  the  day,  particularly  where  holding  com¬ 
pany  executives  and  bankers  were  directing  utility 
affairs  closely.  After  N.E.L.A.  one  looked  in  vain 
for  an  E.E.I.  code  of  ethics  and  a  plan  to  initiate 
action  faster  to  reach  public  understanding.  Today 
the  light  and  power  industry  of  the  nation  still 
stands  on  the  brink  of  a  precipice,  to  reclimb  which 
may  require  countless  years  of  unremitting  toil. 

The  public  temper  of  the  day  requires 
frankness  and  fair  dealing  on  a  hitherto  un¬ 
dreamed-of  scale.  No  stopping  short  of  disaster  is 
likely  where  less  than  this  is  offered.  There  has 
been  much  talk  of  write-ups ;  there  will  be  more  talk 
of  just  as  tangible  write-downs.  There  has  been 
much  talk  of  fair  values;  there  will  be  more  talk  of 
investment  values.  There  has  been  much  talk  of 
return  on  the  property;  there  will  be  more  talk 
of  return  on  specific  kinds  of  securities  and  to 
kinds  of  owners.  There  has  been  much  said  of 
equities  in  rates;  there  will  be  vastly  more  pointed 
remarks  made  of  rates,  not  as  affecting  customers 
as  a  whole,  but  as  applied  to  groups  of  customers 
classified  as  to  domestic,  commercial  and  indus¬ 
trial.  Unpleasant,  yes,  but  real. 

To  face  reality  requires  more  than  good 
humor,  or  tact,  or  publicity.  It  requires  compromise, 
far-sighted  courage.  There  is  not  time  to  wait  for 
a  v^ast  deal  of  house-cleaning  to  be  done  in  some 
badly  ordered  mansions,  fortunately  not  in  the 
majority,  but  nevertheless  destroying  the  good 
name  of  the  electrical  community.  This  should  be 
done,  but  in  the  meanwhile  there  should  be  formed 


an  industry  council  of  qualified  operating  company 
spokesmen  to  consider  all  conditions  and  to  formu¬ 
late  a  plan  for  action.  With  definition  of  principles, 
with  an  analysis  of  facts  and  with  commitments  as 
to  policies,  the  public  and  the  utilities  may  arrange 
peace;  without  that  meeting  of  the  minds  there  can 
be  but  interminable  strife  and  ultimate  defeat  for 
the  utilities.  It  does  not  matter  whether  or  not  one 
likes  the  situation,  it  is  here. 


Industrial  management — 
an  electrical  market 

Under  the  NRA  codes  primary  Indus-, 
tries  very  largely  agree  to  restrict  their  plant  ex¬ 
tensions  and  to  sell  on  a  cost-plus-profit  basis.  This, 
means  that  alert  industrial  plant  managers  will  use 
every  possible  opportunity  to  reduce  costs  and  to. 
improve  the  productive  efficiency  of  their  equip¬ 
ment  and  labor.  This  fact  offers  a  big  marketing 
opportunity  to  the  electrical  industry — motors, 
wiring,  lighting,  controls,  electric  heat,  electrical 
instruments. 

Each  factory  requires  a  modern  wiring 
layout  and  an  adequate  lighting  system.  But  be¬ 
yond  this  each  production  operation  can  be  studied 
and  improved.  Each  machine  can  be  equipped  with 
controls  and  instruments  so  that  management  can 
know  it  operates  at  maximum  efficiency.  The 
Introduction  of  electric  heat,  electric  welding  and 
electric  instruments  offers  other  opportunities  to. 
improve  production  efficiency.  The  program  is  one 
of  modernization. 

Utility  power  s^lesntett  and  representa¬ 
tives  of  manufacturers  and  contractors  should  go 
after  this  business.  They  must  first  be  competent 
and  informed  themselves  befojre  they  are  able  to 
go  into  the  plants  and  make  recommendations  as 
the  result  of  an  intelligent  analysis.  Industrial 
executives  are  far  from  sold  on:  modern  electrifica¬ 
tion  and  are  uninformed  as  to,  new  equipment  or 
the  possibilities  that  lie  fallow  through  the  use  of 
electrical  accessories.  The  sales  task  Is  difficult, 
but  this  is  a  most  opportune  time  to  open  this  large 
market  so  that  future  industrial  expansion  will 
fully  utilize  electrification  and  sO)  that  present  con¬ 
ditions  may  be  capitalized  upon. 
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Illuminating  Engineers  Prepare 
to  Push  Lighting  Sales 


<*TIGHTING  is  a  service,  the  use  of 
-L/ which  is  entirely  in  the  hands  of 
the  consumer.  It  can  be  increased  or 
decreased  at  will.  Because  of  this 
flexibility  of  lighting  and  the  power¬ 
ful  economic  forces  which  have  brought 
about  its  reduction  in  use,  it  will  only 
he  through  energetic  effort  and  educa¬ 
tion  as  to  its  value  and  proper  use  that 
better  lighting  as  such  will  return. 
Lighting  is  right  now  in  a  position 
readily  to  grow.  It  can  be  the  first 
part  of  the  electrical  industry  to  respond 
to  business  recovery.”  This  thought, 
stated  by  George  E.  Whitwell,  chair¬ 
man  sales  committee,  Edison  Electric 
Institute,  set  the  tone  for  the  lighting 
service  conference  which  preceded  the 
technical  sessions  of  the  Illuminating 
Engineering  Society  convention  this 
week  at  Lake  Delavan,  Wisconsin. 

Accomplishments  recounted 

I'he  general  thesis  of  the  present 
opportunity  in  lighting  sales,  stated  by 
Mr.  Whitw'ell,  was  upheld  in  detail  by 
an  excellent  series  of  papers  dealing 
with  specific  methods  for  sales  in  the 
various  fields  of  lighting  application. 

How  customer’s  service  maintains 
and  increases  lighting  load  for  the  Com¬ 
monwealth  Edison  Company  was  de¬ 
scribed  by  M.  W.  Ross.  He  told  how 
owners  of  vacant  stores  had  been  per¬ 
suaded  to  retain  electric  service  for  its 
advertising  value  after  the  tenants’ 
removal,  how  49,673  orders  for  a  total 
of  367,638  lamps  were  secured  in  resi¬ 
dences  by  fourteen  men  during  the  first 
six  months  of  1933,  how  commercial 
and  industrial  customers  have  been  con¬ 
tinuously  contacted  in  order  to  combat 
their  tendency  toward  the  reduction  of 
ligl'.ting  and  how  the  company  was  able 
to  sell  portable  indirect  lamps  at  the 
rate  of  3,000  per  month. 

Where  opportunities  lie 

I  '  the  discussion  Freeman  Barnes 
out' hied  four  directions  for  utility 
efforts — filling  empty  sockets  wherever 
they  are  found  and  utilizing  new  sales 
met:-  )ds  in  commercial,  home  and  out- 
do(>r  lighting.  Charles  Poey,  New 
Yor'-  &  Queens  Electric  Light  &  Power 


Company,  presented  an  analysis  of  re¬ 
sults  from  a  nationwide  survey  of  light¬ 
ing  conditions  in  2,907  industrial  plants, 
in  182  cities,  which  showed  that  the 
average  foot-candle  intensity  in  indus¬ 
try  is  only  2.85,  watts  per  square  foot 
of  area  light  only  0.63;  in  more  than 
54  per  cent  of  the  plants  obsolete  light¬ 
ing  equipment  is  used  and  the  average 
age  of  all  industrial  lighting  equipment 
is  7|  years. 

Seconding  the  implications  of  this  re¬ 
port,  R.  W.  Stand,  Benjamin  Electric 
Manufacturing  Company,  indicated  that 
it  was  time  for  the  manufacturers  of 
lighting  equipment  to  get  together  on  a 
plan  of  market  development,  particu¬ 
larly  in  view  of  the  NR  A  promises  of 
reform  in  manufacturing  and  selling. 
This  thought  was  accentuated  by  M.  E. 
Skinner,  Niagara  &  Hudson,  who  re¬ 
emphasized  the  responsibility  on  manu¬ 
facturers  for  the  promotion  of  lighting 
equipment  sales. 

The  case  for  street  lighting 

In  the  technical  session  of  the  con¬ 
vention,  which  followed  the  commercial 
exuberance  of  the  first  day,  there  were 
a  number  of  significant  papers.  Among 
these  was  one  by  Richard  E.  Simpson, 
Travelers  Insurance  Company,  giving 
a  general  review  of  day  and  night 
traffic  accidents  in  227  American  cities. 
Included  in  this  review  was  a  detailed 
comparison  of  the  traffic  accident  ex¬ 
periences  during  1931  and  1932  of  one 
group  of  cities  with  increased  street¬ 
lighting  expenditures  and  of  a  second 
group  with  reduced  street-lighting 
budgets,  proving  that  good  street  light¬ 
ing  is  an  actual  life  preserver.  The 
survey  shows  that  one  group  of  cities 
with  low  per  capita  street-lighting 
costs  (that  is,  cities  that  might  reason¬ 
ably  expect  considerable  benefit  from 
better  street  lighting)  actually  do  benefit 
to  the  extent  of  a  33  per  cent  reduction 
in  fatalities  by  an  increase  of  only  8 
per  cent  in  per  capita  street-lighting 
costs. 

An  interesting  survey  paper  was 
that  by  A.  L.  Powell,  J.  M.  Smith  and 
A.  Rodgers,  General  Electric  Company, 
under  the  title  “Has  the  Passing  of 


Two  Decades  Affected  Practice  in 
Lighting  Ordinary  Small  Stores?”  Un¬ 
doubtedly  due  to  the  poor  business 
conditions  in  the  past  three  years  it 
cannot  be  said  that  lighting  small  com¬ 
mercial  establishments  is  now  greatly 
improved  over  what  it  was  ten  years 
ago,  but  from  their  experiences  in  col¬ 
lecting  the  data  the  authors  stated  their 
conviction  that  if  the  survey  had  been 
made  in  1928,  1929  or  1930  the  average 
watts  per  square  foot  would  have  been 
appreciably  higher  than  found  in  1922. 

Following  adjournment  of  the  con¬ 
vention  at  Delavan  the  delegates  were 
moved  en  masse  to  Chicago,  where  spe¬ 
cial  demonstrations  and  illumination 
displays  were  put  on  for  them  at  “A 
Century  of  Progress.” 

T 

Tropical  Storm  Menaces 
Atlantic  Coast  Service 

Heroic  efforts  by  operating  and  main¬ 
tenance  forces  of  electric  light  and 
power  properties  along  the  middle  At¬ 
lantic  seaboard  minimized  but  could  not 
preclude  many  interruptions  in  the 
three-day  tropical  storm  of  last  week. 
From  the'  Carol inas  to  New  England 
heavy  winds  and  driving  downpours 
were  responsible  for  wires  down,  fires 
and  damaged  service  equipment. 

Centering  between  the  Virginia  capes 
and  Delaware,  Maryland  properties  took 
the  worst  of  the  attack.  On  the  Elastern 
shore  flood  conditions  prevailed  widely. 
Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  reported 
the  worst  conditions  in  25  years. 

In  explaining  the  situation  through 
newspaper  ads  on  August  24,  after  the 
worst  of  the  storm  was  over.  President 
Herbert  A.  Wagner  of  the  Consolidated 
company  pointed  out  that  “both  Balti¬ 
more  and  Washington  were  most  for¬ 
tunate  to  have  service  from  the  large 
hydro  plants  at  Holt  wood  and  Safe 
Harbor  on  the  Susquehanna  River,  for 
both  here  and  in  Washington  vital 
equipment  completely  flooded  in  the 
steam  power  plants  caused  these  plants 
to  be  inoperative  throughout  Wednesday 
night.  But  for  the  plants  on  the  Sus¬ 
quehanna  River  both  of  these  cities 
would  have  been  in  complete  darkness.” 

Washington  shut  down 

Rising  water  at  the  Washington, 
D.  C.,  Bennings  station  of  the  Potomac 
Electric  Power  Company  on  the  Ana- 
costia  River  came  in  a  sudden  wavelike 
rush  which  suddenly  engulfed  the  plant 
at  6:30  in  the  evening,  submerged  the 
lower  floor  with  four  or  five  feet  of 
muddy  water  and  stopped  various  items 
of  apparatus.  It  was  necessary  to  bank 
all  fires  and  for  the  first  time  since 
1906,  when  the  first  section  of  this 
plant  was  started,  this  208,000-kw.  sta- 
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tion  was  completely  inoperative.  Com¬ 
pany  workmen  raised  a  cinder  and 
gravel  dam  8  ft.  high  for  300  ft.  partly 
around  the  plant  and  when  pumps  had, 

T 


Drastic  insistencies  as  to  conduct 
of  business,  acceptable  practices, 
rates  of  compensation  and  qualifications 
for  activity  are  incorporated  in  the  code 
submitted  to  the  NR  A  on  behalf  of  the 
electrical  contracting  industry  by  the 
National  Electrical  Contractors  Asso¬ 
ciation.  The  code  has  been  submitted, 
and  September  6  has  been  set  for  hear¬ 
ing  by  NR  A  officials.  Chief  of  the 
features  are:  Inclusion  of  transmission 
and  distribution  construction ;  minimum 
wage  and  35-hour  week ;  establishment 
of  a  policing  board ;  provision  for  con¬ 
tractor  qualifications,  including  train¬ 
ing,  being  an  employer,  having  place  of 
business  and  financial  stability ;  defini¬ 
tion  of  “true  cost” ;  establishment  of 
secret  agreements  ban,  no  rebates,  and 
one-bid  policy;  contractors  to  finance 
own  payrolls. 

Articles  1  and  II  consist  of  definitions 
of  the  terms  and  designations  of  the 
code.  The  balance  of  the  proposed  plan 
reads : 

Article  III — Employment  Provisions 

Section  1.  As  required  by  Section  7  (a) 
of  Title  I  of  the  National  Industrial  Re¬ 
covery  Act,  the  following  provisions  are 
conditions  of  this  code : 

(a)  Employees  in  the  electrical  con¬ 
tracting  industry  shall  have  the  right  to 
organize  and  bargain  collectively  through 
representatives  of  their  own  choosing,  and 
shall  be  free  from  the  interference,  re¬ 
straint  or  coercion  of  employers  of  labor, 
or  their  agents,  in  the  designation  of  such 
representatives,  or  in  self-organization,  or 
in  other  concertetl  activities  for  the  pur¬ 
pose  of  collective  bargaining  or  other 
mutual  aid  or  protection. 

(b)  No  employee  in  the  electrical  con¬ 
tracting  industry,  and  no  one  seeking  em¬ 
ployment  therein,  shall  be  required  as  a 
condition  of  employment  to  join  any  com¬ 
pany  union,  or  to  refrain  from  joining  a 
ialx)r  organization  of  bis  own  choosing. 

(c)  Employers  shall  comply  with  the 
maximum  hours  of  labor,  minimum  rates 
of  pay,  and  other  working  conditions  ap¬ 
proved  or  prescribed  by  the  President. 

.Section  2.  Minimum  Wages — (a)  On 
and  alter  the  effective  date,  the  minimum 
wages  that  shall  be  paid  by  any  employer  to 
electrical  workers  engaged  in  the  installing, 
altering,  repairing  or  maintaining  of  elec¬ 
tric  wiring,  devices,  appliances,  or  equip¬ 
ment,  shall  be  not  less  than  the  minimum 
rates  which  arc  established  regionally  or 
locally  by  mutual  agreements  between  truly 
representative  groups  of  employers  and 
emidoyees,  and  approved  by  the  President, 
as  provided  by  .Section  7  (b)  of  the  Na- 


with  the  assistance  of  municipal  fire- 
engines,  cleared  the  vital  areas  the  sta¬ 
tion  resumed  operation  early  the  fol¬ 
lowing  morning. 


tional  Industrial  Recovery  Act. 

(b)  Where  such  rates  are  not  so  estab¬ 
lished,  the  minimum  rate  of  wages  shall 
be : 

1.  For  electrical  workers  having  three 
years  or  more  experience  as  wiremen,  fix¬ 
ture  installers,  maintenance  and  repair  men, 
engaged  in  installing  or  altering  electric 
wiring,  devices,  appliances  or  equipment, 
excepting  transmission  and  distribution 
work,  not  less  than  60  cents  per  hour, 
unless  the  hourly  rate  for  the  same  class 
of  work  on  July  IS,  1929,  was  less  than 
60  cents  per  hour,  in  which  case  the  hourly 
rate  shall  be  not  less  than  that  of  July  15, 
1929,  and  in  no  event  less  than  50  cents 
per  hour. 

2.  For  electrical  workers  employed  on 
transmission  and  distribution  work,  not  less 
than  40  cents  per  hour,  unless  the  hourly 
rate  for  the  same  class  of  work  on  July 
15,  1929,  was  less  than  40  cents  per  hour, 
in  which  case  the  hourly  rate  shall  be  not 
less  than  that  of  July  15,  1929,  and  in  no 
event  less  than  30  cents  per  hour. 

3.  For  process  workers  in  electrical  re¬ 
pair  and  service  shops  engaged  in  the 
repair  of  electrical  motors,  generators, 
transformers  and  equipment  and  in  labor 
operations  directly  incident  thereto,  not 
less  than  40  cents  per  hour,  unless  the 
hourly  rate  for  the  same  class  of  w'ork  on 
July  15,  1929,  was  less  than  40  cents  per 
hour,  in  which  case  the  hourly  rate  shall 
be  not  less  than  that  of  July  15,  1929,  and 
in  no  event  less  than  32  cents  per  hour. 

4.  For  unskilled  workers,  not  less  than 
40  cents  per  hour,  unless  the  hourly  rate 
for  the  same  class  of  work  on  July  15, 
1929,  was  less  than  40  cents  per  hour,  in 
which  ca.se  the  hourly  rate  shall  be  not 
less  than  that  of  July  15,  1929,  and  in  no 
event  less  than  30  cents  per  hour. 

(c)  The  minimum  rates  of  wages  shall 
apply  with  equal  force  to  any  contractor 
who  works  with  tools,  and  he  shall  charge 
his  time  so  occupied  at  said  rate  to  each 
job,  as  though  he  were  an  employee. 

(d)  The  minimum  wage  for  clerical 
workers  and  other  employees  shall  be  not 
less  than  $15  a  week  in  any  city  of  over 
500,000  population,  or  in  the  immediate 
trade  area  of  such  city;  nor  less  than 
$14.50  a  week  in  any  city  between  250,000 
and  500,000  population,  or  in  the  immediate 
trade  area  of  such  city;  nor  less  than 
$14  a  week  in  any  city  of  between  2,500 
and  250,0(X)  jxipulation,  or  in  the  immediate 
trade  area  of  such  city ;  nor  less  than  $12 
a  week  in  towns  of  less  than  2,500  pop¬ 
ulation.  The  provisions  of  this  paragraph 

(d)  shall  not  apply  to  establishments  em¬ 
ploying  not  more  than  two  persons  in  towns 
of  less  than  2,500  population,  which  towms 
are  not  part  of  a  larger  trade  area.  Pop¬ 
ulation  shall  be  determined  by  the  1930 
federal  census. 

(e)  Nothing  herein  contained  shall  be 


construed  to  apply  to  employees  whose  rates 
of  wages  are  established  for  specific  proj¬ 
ects  by  competent  governmental  authority 
in  accordance  with  law,  or  with  rates  of 
wages  established  by  contracts  now  in 
force. 

Section  3.  Maximum  Hours — (a)  On 
and  after  the  effective  date,  employers 
shall  not  employ  any  electrical  worker 
more  than  an  average  of  35  hours  a  week 
for  any  calendar  month,  but  with  the  right 
to  work  a  maximum  week  of  48  hours 
in  such  period  but  not  more  than  eight 
hours  in  any  one  day,  except  those  in 
executive,  administrative  and  supervisory 
positions,  and  except  in  cases  of  emer¬ 
gency  requiring  the  protection  of  life  or 
property  and  for  maintaining  safe  and  con¬ 
tinuous  electrical  service  for  the  public, 
and  excluding  establishments  employing  not 
more  than  two  persons  in  towns  of  less 
than  2,500  population,  which  towns  are 
not  part  of  a  larger  trade  area.  Popula¬ 
tion  shall  be  determined  by  the  1930  fed¬ 
eral  census. 

(b)  A  supervisory  position  is  defined  as 
one  in  which  the  person  occupying  it  does 
not  work  with  tools. 

(c)  On  and  after  the  effective  date, 
contractors  shall  not  work  any  employee 
engaged  in  accounting,  clerical,  office,  sales 
(except  outside  salesmen),  or  drafting 
work  more  than  40  hours  in  any  week, 
excluding  employees  in  managerial  or  ex¬ 
ecutive  capacities  and  those  in  establish¬ 
ments  employing  not  more  than  two  per¬ 
sons  in  towns  of  less  than  2,500  poi)ula- 
tion,  which  towns  are  not  part  of  a  larger 
trade  area.  Population  shall  be  determined 
by  the  1930  federal  census. 

(d)  Nothing  herein  contained  shall  lie 
construed  to  apply  to  employees  whose 
hours  of  labor  are  established  for  specific 
projects  by  competent  governmetal  author¬ 
ity  acting  in  accordance  with  law,  or  with 
hours  of  work  established  by  contracts  now 
in  force. 

(e)  Nothing  herein  contained  shall  be 
construed  as  preventing  voluntary  agree¬ 
ments  establishing  a  lesser  maximum  hours 
as  provided  in  the  National  Industrial 
Recovery  Act. 

Sections  4  and  5  refer  to  minimum 
age  provisions  for  workers  (sixteen 
years)  and  to  labor  welfare  provisions. 

Article  IV — Administration 

Section  1.  Refers  to  power  to  amend 
the  agreement. 

Section  2.  Administrative  Agency — (a) 
To  effectuate  the  purposes  of  this  code  and 
provide  for  its  administration  within  the 
electrical  contracting  industry  there  is 
established  a  “National  Code  Authority  for 
the  Electrical  Contracting  Industry,”  seven 
members  of  which  shall  be  appointed  by  the 
executive  committee  of  the  National  Elec¬ 
trical  Contractors  Association  from  the 
membership  of  the  association,  and  not 
more  than  three  members  of  which  the 
administrator  may  from  time  to  time  ap¬ 
point  as  representative  of  the  industry  but 
not  members  of  the  association. 

(b)  The  National  Code  Authority  may 
adopt  such  rules,  and  take  such  actions, 
and  conduct  such  investigations  as  ma-  lie 
necessary  to  effectuate  this  code,  and  to 
that  end  may  establish  subcommittee.s  and 
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subordinate  occupational,  state,  regional  or 
local  administrative  committees  and  pre¬ 
scribe  such  duties,  rules  and  regulations  as 
are  deemed  necessary  to  carry  out  the  pur¬ 
poses  of  this  code  and  the  National  Indus¬ 
trial  Recovery  Act. 

Sections  3,  4,  5,  6  and  7  refer  to  duties 
and  powers  of  Code  Authority,  to  divi¬ 
sion  of  expenses,  to  adjustments  of  ex¬ 
isting  contracts,  to  the  protection  of 
small  enterprises  and  to  policing  of  the 
code. 

Article  V — Regulation  of  Fair 
Competition 

Section  1.  For  the  protection  of  the  pub¬ 
lic,  the  industry  recommends  that  an  elec¬ 
trical  contractor  should  have  the  following 
qualifications ; 

(a)  Be  generally  qualified  by  his  tech¬ 
nical  training,  and/or  experience  in  the  in¬ 
dustry,  to  direct  properly  the  installation, 
altering  or  repairing  of  electric  wiring, 
devices,  appliances  or  equipment. 

(b)  Be  an  employer  of  electrical 
workers. 

(c)  Have  an  established  place  of  busi¬ 
ness,  and  maintain  a  proper  set  of  books 
and  records  incident  to  the  conduct  of  an 
electrical  contracting  business. 

(d)  Be  financially  able  to  operate  his 
business  properly. 

Section  2.  The  nature  of  the  contracting 
business  requires  the  preparation  of  detailed 
estimates  of  individual  cost  for  each  job. 
No  contractor  shall  submit  an  estimate 
price  on  any  job,  or  submit  a  bill  for  his 
services,  without  retaining  a  record  show¬ 
ing  the  true  cost  upon  which  his  estimate 
is  based  or  his  charges  were  determined. 

Section  3.  No  contractor  shall  sell  or 
offer  to  sell  labor,  materials  and/or  serv¬ 
ices  below  the  true  cost  thereof,  as  defined 
herein. 

Section  4.  The  term  “true  cost”  is  de¬ 
fined  as  the  sum  of : 

1.  Materials. 

2.  Labor. 

3.  Job  expense,  which  shall  include: 

(a)  Drafting. 

(b)  Delivery  of  materials. 

(c)  Railroad  fare  (or  equal)  if  any. 

(d)  Hotel  expense,  if  any. 

(e)  Municipal  permits,  inspection  fees, 
if  any. 

(f)  Public  liability  and  compensation 
insurance. 

(g)  Group  insurance,  if  any. 

(h)  Tool  repairs  and  replacements. 

(i)  Any  other  direct  expense. 

4.  Overhead  or  administrative  expense. 
Section  5.  The  overhead  or  administra¬ 
tive  expense  shall  be  figured  upon  the 
actual  overhead  percentage  of  the  individual 
contractor,  based  upon  his  experience  with 
the  volume  and  character  of  his  business,  as 
determined  by  recognized  standard  account¬ 
ing  methods  in  the  electrical  contracting  in¬ 
dustry,  but  the  overhead  shall  not  in  any 
case  be  figured  as  less  than  15  per  cent 
of  the  combined  cost  of  (1)  materials;  (2) 
lab  r,  and  (3)  job  expense. 

Section  6.  (a)  An  accurate  knowledge 

of  costs  is  indispensable  to  intelligent  and 
fair  competition.  Every  contractor  shall 
list-  an  accounting  system  which  conforms 
to  tiie  principles  of  and  is  at  least  as  de- 
tai'  d  and  complete  as  the  uniform  and 


standard  method  of  accounting  set  forth 
in  the  Manual  of  Accounting  Practice  and 
Standard  Accounting  System  prepared  and 
published  by  the  National  Electrical  Con¬ 
tractors  Association,  and  a  costing  system 
which  will  provide  as  complete  and  de¬ 
tailed  knowledge  of  costs  as  necessary  to 
properly  carry  out  the  provisions  of  this 
code. 

(b)  Provides  for  gathering  of  cost 
and  expense  data. 

Section  7.  (a)  The  local  administrative 

committee,  as  may  be  appointed  by  the  Na¬ 
tional  Code  Authority,  shall  be  empowered 
to  investigate  any  violation  of  this  Code 
and  to  call  upon  any  contractor  within  that 
territory  for  such  data  as  may  be  needed 
to  effectuate  the  provisions  of  this  code. 

(b)  Any  expenses  incurred  by  such  local 
administrative  committee  shall  be  borne  by 
the  regional  or  local  electrical  contractors’ 
association  designated  by  the  National 
Code  Authority  as  having  jurisdiction. 

Section  8.  No  contractor  shall  make  any 
secret  agreement  with  a  purchaser  concern¬ 
ing  any  terms  of  payment,  rebate  or  special 
conditions  not  extended  to  all  bidders. 

Section  9.  The  industry  approves  of  the 
“one-bid”  policy.  No  contractor  shall 
change  his  bid  price  except  for  variation  in 
wages  or  material  prices,  or  substantial 
changes  in  the  original  plans  and  specifica¬ 
tions,  and  then  only  to  an  extent  consistent 
with  the  actual  change  of  cost  involved. 

Section  10.  No  contractor  shall  submit 
a  bid  on  any  work  after  the  closing  time 
set  for  receiving  bids  or  after  other  bids 
have  been  opened. 

Section  11.  No  contractor  shall  in  any 
manner  or  degree  engage  in  or  resort  to  or 
be  a  party  to  the  unfair  practice  known 
throughout  the  industry  as  “bid  peddling.” 

Section  12.  (a)  Each  local  administra¬ 

tive  committee  appointed  by  the  National 
Code  Authority  to  have  supervisory  juris¬ 
diction  of  this  code  in  its  territory,  shall 
designate  a  depository  for  bids,  which  shall 
be  a  bank  or  trust  company  approved  by 
the  National  Code  Authority. 

(b)  Contractors  bidding  on  any  job 
amounting  to  $250  or  more  shall  file  sealed 
copies  of  their  bids,  and  any  revisions 
thereof,  with  such  designated  depository, 
who  shall  hold  same,  sealed  and  confiden¬ 
tial  until  after  the  bids  have  been  opened. 

(c)  Each  contractor  bidding  on  such 
jobs  shall  indicate  in  his  proposal  to  the 
purchaser  that  copy  of  same  has  been  de¬ 
livered  in  sealed  envelope  to  the  designated 
depository. 

(d)  Upon  notification  that  the  contract 
has  been  awarded,  or  that  the  bids  have 
been  ojiened,  the  depository  shall  deliver 
all  copies  of  bids  for  such  work  to  the 
local  administrative  committee  having 
supervisory  jurisdiction.  Such  committee 
shall  open  all  bids,  tabulate  same  and  send 
copies  of  such  tabulations,  together  with 
details  of  contract  award,  to  each  bidder 
who  shall  pay  to  the  local  administrative 
committee  his  equitable  proportionate  share 
of  the  cost  of  handling,  tabulating  and  dis¬ 
tributing  such  information,  but  not  over 
$1  for  each  bidder. 

Section  13.  (a)  LTpon  the  request  of  a 

bidder,  the  local  administrative  committee 
shall  appoint  a  committee  of  review,  com¬ 
posed  of  not  more  than  three  persons  who 
are  not  hid  lers  on  that  job,  which  commit- 


Figures  of  the  Week 

show; 

Carloadinss  up  1 .9  per  cent. 

Energy  production  again  recedes. 

Bituminous  coal  output  turns  upward. 

Steel  production  fapers  off  further. 

Lumber  production  reverses  four- 
weeks  decline. 

Automobile  output  continues  slump 
from  peak  of  three  weeks  ago. 

Security  and  commodity  markets  fluc¬ 
tuating  with  dollar  exchange. 

General  business  indexes  continue 
declines. 

Telltales  of  the  week: 

Federal  reserve  banks  increase  open- 
market  purchases  of  government  securi¬ 
ties. 

Roosevelt  favors  government  loans  to 
NRA  industrial  co-operators. 

Montague  Norman  here  to  discuss  the 
dollar  and  pound. 

Control  of  price-to-consumer  planned. 

R.  F.  C.  offers  to  loan  at  5  per  cent  to 
aid  manufacturers  to  pay  processing 
taxes. 

NRA  plans  unified  policing  of  indus¬ 
trial  control  committees. 


tee  shall  be  empowered  to  call  upon  all  the 
bidders  fgr  any  data  deemed  by  the  com¬ 
mittee  necessary  to  determine  whether  this 
code  of  fair  competition  has  been  violated. 

(b)  In  the  event  the  committee  of  review 
shall  find  that  this  code  of  fair  competition 
has  been  violated  their  findings  on  the 
violation  shall  be  reported  to  the  local  ad¬ 
ministrative  committee,  for  such  action  as 
the  local  administrative  committee  shall 
deem  proper  in  accordance  with  the  Na¬ 
tional  Industrial  Recovery  Act. 

Section  14.  Contractors  shall  submit  bids 
including  temporary  work  only  when  the 
quantities  are  distinctly  stated,  except  on  a 
cost  plus  basis.  Maintenance  and  cost  of 
current  will  be  assumed  only  on  a  per¬ 
centage  basis. 

Section  15.  No  contractor  shall  under¬ 
take  to  complete  a  contract  upon  which 
another  contractor  has  temporarily  stopped 
work  because  of  non-payment  of  amounts 
properly  due. 

Section  16.  Contractors  shall  at  all  times 
finance  their  own  payrolls  and  accounts 
payable  without  assistance  or  guarantees 
of  any  sort  from  owners,  builders  or  sup¬ 
pliers  of  electrical  materials. 

Section  17.  The  industry  recommends 
that  no  contractor  should  offer  unreason¬ 
able  trade-in  allowances,  or  assume  un¬ 
reasonable  responsibilities  with  respect  to 
guarantees  of  materials  furnished  or  serv- 
vices  performed. 

Section  18.  Provides  for  maintenance 
of  terms  of  net  price  lists. 

Sections  19  and  20.  Refer  to  enforce¬ 
ment  of  public  regulations  and  stipulate 
contract  forms. 

•Article  VI — Effective  Date 

This  code  shall  become  effective  on  the 
eighth  day  after  its  approval  by  the  Presi¬ 
dent  of  tbe  United  States,  and  shall  be  ap¬ 
plicable  to  all  work  undertaken  pursuant 
to  contracts  entered  into  or  otherwise 
commenced  after  such  approval  date. 


A'<  ■'Member  2,  JP.?.?  —  ELECTRICAL  WORLD 


293 


Coming  Meetings 

IVnnHylvania  Electric  Aitaociatloii — Bed¬ 
ford  Springs,  Pa.,  September  6-8.  A. 

B.  Miller,  Harrisburg,  Pa. 
Electrf>clietnical  Society — Chicago,  Ill., 

September  7-9.  Colin  G.  Fink,  Colum¬ 
bia  University,  New  York. 

Kocky  Mountain  Electric  AsHoclation — 
Santa  Fe,  N.  M.,  September  11-13. 
George  E.  Lewis,  Gas  and  Electric 
Bldg.,  Denver,  Colo. 

International  Association  of  Electrical 
Insiiectors — Chicago,  111.,  September 
11-14.  V.  H.  Tousley,  612  No.  Michi¬ 
gan  Ave.,  Chicago. 

National  Electrical  Exposition — New 
York,  N.  Y.,  September  20-30.  Ralph 
Neumuller,  480  Lexington  Ave.,  New 
York. 

American  Welding  Society — Detroit, 
Mich.,  October  2-6.  M.  M.  Kelly,  29 
West  39th  St.,  New  York. 

National  Safety  Congress,  Public  utili¬ 
ties  section — Chicago,  Ill.,  October  2-6. 

C.  B.  Boulet,  Wisconsin.  Public  Serv¬ 
ice  Corp.,  Milwaukee,  Wis. 

Natiftnal  Association  of  Railroad  and 
Utilities  Commissioners  —  Cincinnati, 
Ohio,  October  10-13.  James  B.  Walker, 
270  Madison  Ave.,  New  York. 
Association  of  Iron  and  Steel  Electrical 
Engineers — Pittsburgh,  Pa.,  October 
17-19.  John  F.  Kelly,  Empire  Build¬ 
ing,  Pittsburgh. 


T 


Drumm  Battery  Train 
Establishes  New  Record 

After  serving  for  two  years  in  experi¬ 
mental  work  the  Drumm  battery  train, 
operating  on  the  Great  Southern  Rail¬ 
way  system  in  Ireland,  has  proved  so 
successful  that  a  further  development 
has  been  made.  Improving  upon  the 
earlier  two-car  unit  seating  60-80  pas¬ 
sengers  and  with  a  maximum  speed  of 
47  m.p.h.  on  a  level  track,  a  new  train 
with  accommtxlations  for  400  passengers 
was  recently  placed  in  service.  This  de¬ 
velops  a  speed  of  50-55  m.p.h.  and  is 
reported  to  have  a  travelling  radius, 
without  recharging,  of  120  miles. 

Some  battery  features 

The  essential  element  of  the  trains, 
the  Drumm  storage  battery,  was  de¬ 
scribed  by  Dr.  Drumm  at  the  World 
Power  Conference  in  Stockholm  re¬ 
cently.  It  is  an  alkaline  battery  with  a 
discharge  voltage  about  50  per  cent 
higher  than  alkaline  batteries  of  the 
nickel  iron  type  and  an  estimated  use¬ 
ful  life  of  ten  years. 

Even  at  high  rates  of  charge  and 
discharge  the  efficiency  is  high.  The  cur¬ 
rent  or  ampere-hour  efficiency  is  typi¬ 
cally  85-93  per  cent,  while  the  watt- 
hour  efficiency  may  vary  between  68  and 
75  per  cent.  The  cell  unit  of  a  600- 
amp.-hour  battery  (standard  size  on  the 
Great  Southern  Railway)  shows  an 
internal  resistance  of  0.00024  ohm  at  25 
deg.  C.  The  resistance  varies  somewhat 
with  the  cell  temperature,  and  at  0  deg. 
C.  it  becomes  0.00036  ohm,  while  at  38 
deg.  C.  the  resistance  of  the  cell  is 
0.00018  ohm.  Unlike  the  nickel  iron 
cell  the  ampere-hour  capacity  of  this 
battery  is  independent  of  cell  tempera¬ 


ture,  and  the  Drumm  battery  will  oper¬ 
ate  quite  satisfactorily  at  0  deg.  C.  On  the 
other  hand,  unlike  the  lead  cell,  the  am¬ 
pere-hour  or  current  capacity  of  the 
Drumm  battery  is  independent  of  the 
rate  of  discharge;  thus,  the  above  train 
cell  unit  will  furnish  600  amp.  continu¬ 
ously  for  one  hour  or  900  amp.  for  40 
minutes,  or  200  amp.  for  three  hours. 

The  new  battery  cannot  be  damaged 
in  any  way  by  frequent  overcharging  or 
overdischarging.  Neither  can  prolonged 
reversals  of  current  through  the  battery, 
when  discharging,  cause  any  harm.  The 
maximum  cell  temperature  allowable  is 
45  deg.  C. 

The  over-all  dimensions  of  a  600- 
amp.-hour  cell  are:  Length,  13.5  in.; 
breadth,  10  in. ;  height,  16.5  in. ;  weight, 
complete  with  electrolyte,  117  lb.;  num¬ 
ber  of  positive  plates,  21 ;  number  of 
negative  plates,  20. 

The  cell  electrolyte  consists  of  a  solu¬ 
tion  of  caustic  potash  of  specific  gravity 
1.23,  in  which  zinc  oxide  is  dissolved 
until  the  specific  gravity  of  the  resultant 
zincate  solution  becomes  1.275. 

The  negative  plates,  of  which  there 
are  twenty  in  a  600-amp.-hour  cell,  con¬ 
sist  of  a  series  of  wires  of  pure  nickel 
or  nickel  alloy  clamped  in  a  nickel  plated 
iron  grid.  The  sides  of  each  grid  are 
stoutly  shod  with  ebonite. 

The  positive  plates,  of  which  there 
are  21  in  each  600-amp.-hour  cell,  con¬ 
tain,  as  active  material,  nickel  oxide,  a 
substance  which  has  already  been  in  use 
in  other  alkaline  batteries  for  a  very 
long  period.  The  nickel  oxide  is  packed 
between  layers  of  nickel  flake  in  slender 
cylindrical  tubes. 

T 

Science  Advisory  Board 
to  Guide  Administration 

President  Roosevelt’s  Science  Advisory 
Board,  appointed  to  advise  government 
departments  and  agencies  regarding 
technical  matters  that  may  arise  in 
emergency  developments  at  Washington, 
held  an  organization  meeting  last  week. 
Future  meetings  have  not  been  sched¬ 
uled. 

Chairman  of  the  board  is  Dr.  Karl  T. 
Compton,  president  of  the  Massachusetts 
Institute  of  Technology.  Other  mem¬ 
bers  are:  W.  W.  Campbell,  president 
National  Academy  of  Sciences;  Isaiah 
Bowman,  chairman  National  Research 
Council;  Gano  Dunn,  president  J.  G. 
White  Engineering  Corporation;  Frank 

B.  Jewett,  president  Bell  Telephone 
Laboratories ;  Charles  F.  Kettering, 
president  General  Motors  Research  Cor¬ 
poration;  C.  K.  Leith,  professor  of 
geology  University  of  Wisconsin ;  John 

C.  Merriam,  president  Carnegie  Insti¬ 
tute;  R.  A.  Millikan,  director  Norman 
Bridge  Laboratory  of  Physics,  Cali¬ 
fornia  Institute  of  Technology. 

The  members  of  the  board  are  ap¬ 


pointed  for  two  years.  The  organization 
has  made  no  announcement  regarding 
its  proceedings. 

T 

Insull  Extradition 
Again  Sought  by  U.S.A. 

Undaunted  by  the  failure  of  earlier  ef¬ 
forts  to  secure  Samuel  Insull  from  the 
Greek  government  to  answer  various 
charges  preferred  against  him  in  this 
country  following  the  collapse  of  the 
“Insull  Empire,”  the  United  States  has 
again  initiated  extradition  proceedings. 
At  the  request  of  federal  authorities  he 
is  being  held  in  Greece  with  a  60-day 
limit  set,  during  which  this  country  may 
bring  about  such  action  as  it  can  to 
prove  to  Hellenic  jurisprudence  that  its 
requests  may  be  justified. 

Federal  indictment  suppressed 

The  most  recent  move  started  with 
the  returning  of  an  indictment  by  a 
federal  grand  jury  in  the  United  States 
District  Court  for  the  Northern  District 
of  Illinois  at  Chicago  on  June  1,  1933, 
charging  Samuel  Insull,  Samuel  Insull, 
Jr.,  Martin  J.  Insull,  Harold  L.  Stuart, 
Phillip  J.  McEnroe,  John  F.  O’Keefe, 
Edward  J.  Doyle,  John  H.  Gulick,  Stan¬ 
ley  Field,  William  R.  Irwin  and  Charles 
W.  Daniels  with  criminal  violations  of 
the  national  bankruptcy  act.  The  in¬ 
dictment  contains  five  counts,  charging 
that  the  defendants  unlawfully  and 
fraudulently  ’and  with  intent  to  defeat 
the  operation  of  the  bankruptcy  act 
transferred  and  delivered  certain  prop¬ 
erty  of  the  Corporation  Securities 
Company  of  Chicago,  an  Insull  concern, 
to  various  banks.  The  offenses  are 
alleged  to  have  been  committed  from 
November  2,  1931,  until  January  20. 
1932.  The  United  States  District  Court 
at  Chicago  ordered  the  indictment  sealed 
pending  the  preparation  of  proper  pa¬ 
pers  seeking  the  extradition  of  Samuel 
Insull  in  Greece. 

Extradition  papers  were  prepared  and 
a  formal  request  for  the  extradition  of 
Samuel  Insull  from  Greece  was  pre¬ 
sented  to  the  Department  of  State  for 
submission  through  diplomatic  channels 
to  the  Greek  government.  The  depart¬ 
ment  is  informed  that  such  request  has 
been  submitted  by  the  American  diplo¬ 
matic  officials  to  the  Greek  government. 

The  case  is  being  handled  for  the 
Department  of  Justice,  under  the  direc¬ 
tion  of  Frank  M.  Parrish,  special  as¬ 
sistant  to  the  Attorney-General.  Dwight 
H.  Green,  the  United  States  Attorney 
at  Chicago,  and  Forest  A.  Harne-s, 
special  assistant  to  the  Attorney-Gen¬ 
eral,  located  at  Chicago,  have  been  con¬ 
ducting  the  proceedings  in  that  city. 
Mr.  Harness,  who  sailed  from  this  cotm- 
try  on  August  8,  is  now  at  Athens,  '  O- 
operating  with  American  diplomatic  <  f- 
ficials  there  in  the  extradition  p  o- 
ceedings. 
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Hartford  Electric  Light 
Omits  Customer  Dividend 

'Phere  will  be  no  customers’  dividend 
this  year  by  the  Hartford  Electric  Light 
Company.  Last  year,  in  perpetuating 
what  has  become  a  familiar  policy  on 
that  property,  the  utility  distributed  more 
than  $200,000  in  the  form  of  a  40  per 
cent  credit  on  October  bills.  This  year 
the  uncertainty  of  future  costs  as  a  re- 
.sult  of  NRA  co-operation  led  directors 
to  omit  their  customary  action. 

"While  it  is  hoped  and  expected  that 
the  existing  improvement  in  the  com- 
I)any’s  business  will  continue  through¬ 
out  the  balance  of  the  year  to  such  an 
extent  as  to  neutralize  the  increases  in 
the  company’s  expenses,”  an  official 
statement  said,  “the  fact  remains  that  the 
situation  for  the  remaining  months  of 
the  year  is  uncertain.” 

T 

New  England  Commissioners 
Offer  No  Advice  on  Code 

Following  a  conference  late  last  week 
at  the  Massachusetts  statehouse,  public 
utility  commissioners  of  the  New  Eng¬ 
land  states  released  the  following  joint 
statement : 

"The  co-operation  of  the  New  Eng¬ 
land  public  utilities’  regulatory  bodies 
will  be  given  the  federal  government  in 
its  efforts  toward  industrial  recovery. 
The  commissions  feel,  however,  that 
they  have  no  authority  to  advise  or 
direct  the  utilities  under  their  direction 
as  to  what  attitude  they  should  take.” 

Present  at  the  conference  were:  Mas¬ 
sachusetts — Henry  C.  Attwill,  chairman ; 
Everett  E.  Stone,  Henry  G.  Wells, 
Leonard  F.  Hardy  and  A.  C.  Webber. 
Connecticut  —  Richard  T.  Higgins, 
chairman;  Joseph  W.  Alsop  and  E.  L. 
Taylor.  Maine  —  Judge  Albert  J. 
Stearns,  chairman.  New  Hampshire — 
Mayland  H.  Morse,  chairman.  Rhode 
Island — Judge  William  C.  Bliss,  chair¬ 
man. 

No  further  developments  in  the  code 
situation  have  taken  place.  It  is  assumed 
that  the  New  Hampshire  opposition  has 
been  quieted  since  Chairman  Morse 
joined  the  group  in  its  statement.  Op¬ 
position  by  regulatory  authorities  in 
other  states  is  not  heard.  Several  other 
properties  have  agreed  to  sign  the  sub¬ 
mitted  code.  Hearings  before  NRA 
have  not,  however,  been  scheduled. 

T 

Mississippi  Properties  Sold 

Several  Mississippi  properties  of  the 
Mi  ssissippi  Valley  Utilities  Corporation 
have  I)een  sold  by  order  of  federal  court. 
Waiter  P.  Armstrong  being  receiver  and 
spec.al  master,  to  Edward  G.  Hotchkiss, 


Stocks  Regain  Ground;  Bonds  Off 
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Rallying  along  with  the  general  list,  the  “Electrical  World”  electric 
utility  stock  average  was  28.1  this  week,  27.2  last.  Light  and  power 
bonds  declined  in  August,  standing  now  at  91.0,  against  93.4  early 

last  month. 


trustee  for  the  St.  Louis  Trust  Com¬ 
pany,  the  bondholders.  The  properties 
are  located  at  Tupelo,  Oxford,  Holly 
Springs,  Crenshaw,  Charleston,  Anguilla 
and  Rolling  Fork. 

T 

Ohio  Utility  to  Be  Dissolved 

Following  the  calling  of  its  outstanding 
preference  stock  the  United  Ohio  Utili¬ 
ties  Company  is  to  be  dissolved,  thus 
permitting  the  elimination  of  one  of 
the  subholding  companies  in  the  United 
Light  &  Power  System.  All  of  the  out¬ 
standing  common  stock  of  the  company 
is  owned  by  the  Columbus  Railway, 
Power  &  Light  Company.  After  the 
preference  stock  has  been  retired,  all 
assets  of  United  Ohio  Utilities  will  be 


transferred  directly  to  the  Columbus, 
company,  which  is  a  direct  subsidiary  of 
the  Continental  Gas  &  Electric  Corpora^ 
tion,  controlled  in  turn  by  the  United 
Light  &  Railways  Company,  a  subsidiary 
of  United  Light  &  Power. 

T 

Lehman  Utility  Bills  Killed 

At  the  closing  meeting  of  the  extraordi¬ 
nary  session  of  the  New  York  State 
Legislature  last  week  Governor  Leh¬ 
man’s  utility  program  (Electrical 
World,  August  12,  page  195)  was  killed 
with  the  exception  of  one  minor  hill. 
This  measure,  requiring  payment  of  in¬ 
terest  on  consumers’  deposits,  passed  in 
the  Legislature  and  has  been  signed. 
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Energy  Output  Shows  Little  Change 


During  the  week  ended  August  26  the 
energy  output  of  central  stations  de¬ 
clined  a  little  over  1  per  cent  from  the 
preceding  week  to  a  total  of  1,630,394,- 
000  kw.-hr.,  running  contrary  to  the 
trend  at  this  time  last  year.  This  de¬ 
crease  cut  the  gain  over  1932  down  to 
13.5,  as  compared  with  a  gain  of  15.2 
the  previous  week. 

As  indicated  in  the  accompanying 
tables,  based  on  weekly  reports  by  the 
Edison  Electric  Institute,  regional  per¬ 
centages  are  now  available  for  the  West 
Central  and  Rocky  Mountain  regions, 
not  heretofore  separately  reported. 

British  Distribution  Costs 
Analyzed  by  Engineers 

Maintaining  that  in  spite  of  ten  years 
of  intensive  supervised  development  of 
electrical  energy  supply  in  Great  Britain 
“little  if  any  real  improvement  in  the 
efficiency  of  distribution  appears  to  have 
been  achieved,”  J.  M.  Kennedy  and 
D.  M.  Noakes  of  the  Institution  of  Elec¬ 
trical  Engineers  have  presented  to  that 
organization  a  report  upon  the  history 
of  distribution  costs  for  electrical  energy 
with  recommendations  for  action  to  in¬ 
duce  improvements. 

As  cited  by  the  authors  the  situation 
in  Great  Britain,  as  of  the  present,  is 
this :  57.7  per  cent  of  capital  invested 
devoted  to  distribution ;  generation  cap¬ 
ital,  £20.4  per  kilowatt  of  installed  ca¬ 
pacity  :  spare  generating  capacity  in  per¬ 
centage  of  maximum  demand,  83 ;  per¬ 
centage  of  revenue  devoted  to  distribu¬ 
tion,  51.1,  and,  domestic  use  of  energy  in 
percentage  of  total  units  sold,  30.3. 

It  is  concluded  that  plans  should  be 
evolved  for  the  co-ordination  of  generat¬ 
ing  facilities  among  British  enterprises 
to  eliminate  the  situation  where  the  per¬ 
centage  of  spare  plaiU  to  maximum  de¬ 
mand  is  higher  than  ever  before.  It  is 


W'eekly  Output,  Millions  of  Kw.-Hr. 


Weekended  1933  1932  1931  1930 

Aug.  26 .  1,630  1,436  1,638  1,688 

Aug.  19 .  1,650  1,432  1,643  1,691 

Aug.  12 .  1,627  1,415  1,629  1,677 

Aug.  5 .  1,650  1,427  1,643  1,692 

July  29 .  1,662  1,440  1,644  1,678 

Per  Cent  Change  from  Previous  Year 

, - -  Week  ended - ^ 

Region  -4ug.  26  Aug.  19  .4ug.  12 

New  England .  -1-16.5  -t-i8.7  -1-19.4 

Middle  .4tlantic .  -1-10.2  -|-  9.9  4-10.8 

Central  industrial .  4-18.2  -(-20.4  -|-21.0 

West  Central .  -(-3.11  -I-  4.t'  . 

Southern  States .  -!-1t.6  -(-18.1  -(-17.4 

Rocky  Mountain .  -1-27.1  -1-26.9  . 

Pacific  Coast .  4-5.9  -1-9.3  -f  6.8 

United  Stiites .  -1-13.5  -(-15.2  -fl5.0 


also  recommended  that  distribution  be 
organized  in  Britain  to  be  placed  in 
large  areas  under  the  control  of  single 
authorities  rather  than  many.  The  com¬ 
mercial  development  of  the  national  use 
of  electrical  energy,  is  emphasized  for 
its  bearing  upon  prosperity,  social  well¬ 
being  of  the  populace  and  generally  bet¬ 
ter  conditions. 

T 

Grand  Coulee  Bids  Opened 

Bids  on  the  $63,000,000  Coulee  Dam 
project  were  opened  hy  Secretary  James 
O’Sullivan  of  the  Columbia  Basin  Com¬ 
mission  this  week  for  work  including 
core  drilling  and  excavation  for  investi¬ 
gation  of  the  Columbia  River  dam  site. 
Between  2,500  to  21,700  ft,  of  1^-in. 
diameter  core  drilling,  1,300  ft.  in  depth 
of  test  pits  and  2,050  cu.yd.  of  open- 
trench  excavation  are  involved. 

T 

NRA  Inspects  Seattle  Site 

Presumably  paving  the  way  for  an  early 
decision  on  Seattle’s  application  for  an 
$18,500,000  City  Light  loan,  the  state 
advisory  board  of  the  NRA  has  in¬ 
spected  the  Skagit  hydro-electric  project 
and  surveyed  the  Diablo  plant  and  the 


proposed  Ruby  dam  and  reservoir  site, 
where  it  is  proposed  to  do  the  develop¬ 
ment  work. 

T 

Itdlian  Meter  Rules 
Shifted  to  Promote  Use 

In  order  to  facilitate  an  increase  in  the 
utilization  of  electrical  energy  the  Italian 
Minister  of  Finance  has  authorized  the 
use  of  a  single-circuit  service  with  one 
meter  for  both  power  and  for  light. 
Users  must  contract  for  five  years  with 
the  electric  company  and  the  contract 
will  involve  estimates  of  the  portion  of 
energy  to  be  used  for  lighting  purposes, 
on  which  a  tax  is  collected,  and  of  the 
portion  used  for  power  for  the  operation 
of  heaters,  cookers,  etc.  These  estimates 
will  be  made,  for  present  customers,  on 
the  average  yearly  consumption  in¬ 
creased  by  10  per  cent,  and  for  new 
users  upon  the  basis  of  similarity  of 
conditions  with  present  customers. 

Italian  electrical  developments,  so  far 
as  markets  are  concerned,  have  long  been 
retarded  by  the  previous  ruling  that  sep¬ 
arate  circuits  for  light  and  power  must 
be  used  with  separate  meters.  A  gov¬ 
ernment  tax,  quite  high,  has  been  col¬ 
lected  on  energy  used  for  lighting 
purposes. 

T 

Rural  Lines  Now  Serve 
More  Than  700,000  Farms 

An  increase  of  293  per  cent  in  eight 
years  in  the  number  of  farms  receiving 
electric  light  and  power  service  from 
private  utility  companies  is  indicated  in 
a  report  just  issued  by  the  Rural  Elec¬ 
tric  Service  Committee  of  the  late  Na¬ 
tional  Electric  Light  Association.  As 
of  April  30,  1932,  the  latest  figures 
assembled,  utility  farm  customers  totaled 
702,963. 

It  has  been  estimated  by  the  Bureau  of 
the  Census  that  in  April,  1930,  845,356 
farms,  or  13.5  per  cent  of  the  total  in 
the  United  States,  had  electric  service; 
of  this  number  249,342  had  individual 
plants,  while  596,014  had  electric  light 
and  pow'er  company  service.  Based 
upon  the  Bureau  of  the  Census  defini¬ 
tion  of  rural  territory,  which  includes  all 
areas  outside  of  communities  of  more 
than  2,500  population,  the  total  custom¬ 
ers  served  in  rural  territory  is  approxi¬ 
mately  4,000,000. 

In  the  N.E.L.A.  committee  report 
California  continues  to  lead  with  86,548 
farm  customers.  New  York,  Ohio, 
Pennsylvania,  Wisconsin,  Washington. 
Michigan,  Iowa,  Illinois  and  Indiana 
follow  in  the  order  named.  Six  states 
are  credited  with  offering  service  to 
more  than  50  per  cent  of  their  farms: 
California  (63.8  per  cent),  Rhode 
Island,  Utah,  Massachusetts,  Connecti¬ 
cut  and  Washington. 
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T.V.A.  Announces  Plans,- 
Surveys  at  Norris  Dam 

Equipment  has  been  moved  to  the  site 
of  Norris  Dam  preparatory  to  starting 
tests  to  determine  the  underlying  nature 
of  the  earth  where  masonry  construc¬ 
tion  will  rise  250  ft.  above  bedrock.  An 
exploration  shaft  measuring  6x9  ft.  will 
he  sunk  on  the  west  bank  of  the  Clinch 
River  at  a  point  to  reach  bedrock  at  a 
depth  of  approximately  100  ft.  In  con¬ 
junction,  two  other  tunnels  will  be  bored 
into  the  opposite  hill  on  which  will  rest 
the  other  end  of  the  2,000  ft.  long  gravity 
type  barrier  that  will  impound  water 
for  flood  control  and  incidental  power 
and  navigation  purposes.  Arrangements 
have  been  made  to  carry  on  this  work 
pending  acquisition  of  land  at  the  dam 
site  by  James  W.  Cooper,  land  attorney 
for  the  Authority.  This  preliminary  job 
will  consume  about  two  weeks.  There 
are  200  men  conducting  surveys  in  the 
locality  pending  acquisition  of  land  for 
a  town  site  as  well  as  for  the  dam  and 
reservoir.  Land  Attorney  Cooper  is 
doing  the  appraising. 

The  remains  of  early  patriots  now 
resting  in  pioneer  burying  grounds 
within  the  area  to  be  flooded  by  the 
Norris  Dam  at  Cove  Creek  will  be 
transferred  by  the  Tennessee  Valley 
Authority.  There  are  4,260  historic 
graves  in  92  cemeteries  in  the  region, 
some  of  which  date  from  Revolutionary 
and  pre-Revolutionary  times.  At  govern¬ 
ment  expense,  remains  now  in  the  reser¬ 
voir  area  will  be  transferred  to  a  new 
memorial  cemetery,  the  site  of  which  is 
to  be  selected  by  the  Authority. 

In  an  effort  to  combat  destructive 


or  near  the  sphere  of  development  in 
Alabama,  Georgia,  Kentucky,  Missouri,. 
Mississippi  and  Tennessee. 

T 

Boulder  Dam  Bids  Placed 
by  Three  Generator  Makers 

Though  three  manufacturers  have  sub¬ 
mitted  bids  for  the  initial  installation  of 
generators  for  the  Boulder  Dam  power 
plant  to  the  Reclamation  Bureau,  no 
contracts  have  yet  been  awarded.  Bids 
covering  three  separate  schedules  were 
received,  with  the  General  Electric 
Company  low  on  one,  Westinghouse 
Electric  &  Manufacturing  Company 
low  on  a  second  and  Allis-Chalmers 
Manufacturing  Company  low  on  the 
third.  The  machines  covered  by  sched¬ 
ules  1  and  2  will,  it  is  said,  be  the  larg¬ 
est  ever  manufactured.  Complete  bids 
follow : 

Schedule  1 — Two  82,500-kva.  vertical 
shaft  waterwheel  generators  complete, 
delivery  based  upon  undertaking  con¬ 
struction  immediately:  General  Electric, 
$1,240,000;  Allis-Chalmers,  $1,270,000; 
Westinghouse,  $1,285,000. 

Schedule  2 — Same  as  No.  1  except 
delivery  to  be  within  550  days:  West¬ 
inghouse,  $1,285,000;  General  Electric, 
$1,327,500;  Allis-Chalmers,  $1,340,000. 

Schedule  3 — One  40,000-kva.  vertical 
shaft  waterwheel  generator:  Allis-Chal¬ 
mers,  $229,850;  Westinghouse,  $241,- 
0(X);  General  Electric,  $245,000. 

This  installation  will  comprise  the 
first  unit  for  the  development  of  electric 
power  at  the  dam  and  will  make  avail¬ 
able  for  Los  Angeles  300,000  kw., 
against  135,000  kw.  now  being  used. 


Major  New  Construction 
This  Week 

Transformers,  motors,  controls,  pumping 
machinery,  conveyors,  etc.,  will  be  in¬ 
stalled  in  Trona,  Calif.,  soda  ash  plant  of 
American  Potash  &  Chemical  Corpora¬ 
tion.  A  $1 ,000,000  project. 

Kling  Brewing  Company,  Detroit,  Mich., 
to  build  $500,000  plant. 

Fund  of  $650,000  being  arranged  by 
Menominee,  Mich.,  for  city-owned  elec¬ 
tric  light  and  power  plant,  and  plans 
authorized. 

National  Park  Service,  Department  of 
Interior,  Washington,  D.  C.,  arranging 
fund  of  $109,450  for  extensions  and  im¬ 
provements  in  electric  transmission  and 
distribution  system  in  Yosemite  National 

Park. 

Motors,  controls,  transformers,  regulators, 
conveyors,  etc.,  will  be  installed  in  new 
plant  of  Fox  Creek  Distilleries,  Inc.,  St. 
Louis,  Mo.  Cost  about  $125,000. 
A$90,000  expansion  and  improvement 
program  at  city-owned  light  and  power 
plant  at  Blue  Earth,  Minn.,  will  include 
purchase  of  turbo-generator  unit,  power 
substation  equipment,  switchboard 
panels,  boilers  and  accessories. 
Department  of  Commerce,  Bureau  of 
Lighthouses,  Washington,  D.  C.,  has  se¬ 
cured  appropriation  of  $76,500  for 
electrification  and  improvements  in  light¬ 
houses  and  for  electrifying  coast  lights  in 
Washington. 

Hamm  Brewing  Company,  St.  Paul, 
Minn.,  plans  $85,000  expansion. 
Substation  equipment,  motors,  controls, 
regulators,  conveyors,  electric  pumping 
machinery,  etc.,  will  be  required  by 
Santa  Lucia  Wineries,  Inc.,  Fresno,  Calif. 
Cost  about  $200,000. 


soil  erosion  in  the  Tennessee  basin,  the 
Authority  plans  this  winter  to  reforest 
some  25,000  acres  or  more  of  denuded 
lands  in  the  drainage  area  of  the  Clinch 
River.  To  carry  out  this  project,  the 
Authority  has  been  offered  the  services 
of  twenty-five  Civilian  Conservation 
Corps  units  with  a  total  strength  of  ap¬ 
proximately  5,000  men. 

Civil  Service  requirements 

The  Authority  announces  that  it  will 
use  the  facilities  of  the  United  States 
Civil  Service  Commission  in  selecting 
its  personnel  on  a  merit  basis  closely 
comparable  with  the  requirements  pre- 


T 

Washing  Machine  Sales  Gain 

.August  orders  received  by  the  Maytag 
Company,  manufacturer  of  washing  ma¬ 
chines,  will  be  50  per  cent  greater  than 
any  other  month  in  the  history  of  the 
concern,  E.  H.  Maytag,  president,  has 
announced.  Orders  for  a  total  of  50,000 
were  estimated  for  September  1.  Almost 
2,000  employees,  working  on  two  shifts, 
are  engaged  at  the  Newton  factory,  vir¬ 
tually  double  the  number  on  the  payroll 
three  months  ago  and  the  largest  in  the 
company’s  history. 


Ccpeland  Products  Sold 

Control  of  Copeland  Products,  Inc.,  has 
been  acquired  by  Milton  H.  Morris  for 
a  purchase  price  not  made  public.  The 
plant  has  been  operating  under  a  credi¬ 
tors’  committee  for  several  months  and 
was  offered  for  sale  to  satisfy  a  defaulted 
chattel  mortgage  for  $460,000.  Mr. 
Morris,  who  will  head  the  business, 
represents  Chicago  and  Philadelphia  in¬ 
terests  experienced  in  manufacturing 
and  distribution  of  electric  refrigerators, 
it  was  said.  The  business  will  continue 
without  interruption  at  the  present  plant 
in  Mount  Clemens,  Mich.  The  plant 


vailing  in  the  federal  Civil  Service. 
The  request  of  the  Board  of  the  Au¬ 
thority,  directed  to  the  Civil  Service 
Commission,  has  been  approved  by  the 
latter  group.  According  to  the  terms 
of  tlie  approved  arrangements,  the  facili¬ 
ties  of  the  Civil  Service  Commission 
will  he  used  to  administer  examinations 
to  all  non-professional  applicants  for 
eni[>loyment,  including  skilled,  unskilled 
and  clerical  groups. 

Formal  or  informal  applications  for 
power  service  received  by  the  T.V.A. 
to  date  involve  more  than  50  places  in 


■  T 

Municipal  Offer  Countered 

In  connection  with  a  municipal  proposal 
to  seek  R.  F.  C.  funds  for  construction 
of  a  $1,000,000  20,000-kw.  generating 
plant  at  Red  Mountain  Bar,  below  Hetch 
Hetchy,  Pacific  Gas  &  Electric  Company 
has  submitted  to  the  city  of  San  Fran¬ 
cisco  a  proposal  to  handle  this  power 
on  the  same  terms  as  it  is  handling 
Hetch  Hetchy  power  from  Moccasin 
Creek  power  house,  which  is  4  mills  per 
kilowatt. 


was  sold  at  a  private  sale  after  bids  re¬ 
ceived  at  the  public  offering  were 
rejected. 

▼ 


New  York  Metal  Prices 


Copper,  electrolytic . 

Lead,  Am.  S.  &  R.  price. 

Antimony . 

Nickel  ingot . 

Zinc, spot . 

Tin.  Straits . 

Aluminum,  99  per  cent. . 


Aug.  22. 1933  Aug.  29. 1 933 
Cents  per  Cents  p« 
Pound  Pound 

9.00  9.00 

4.50  4.50 

6.875  6.875 

35.00  35.00 

5.22  5.  12 

44.375  45.35 

23.30  23.30 
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As  to  Rates — 

•  Union  Electric  Light  &  Power  Com¬ 
pany,  St.  Louis,  has  announced  a  volun¬ 
tary  reduction  in  electric  rates  amount¬ 
ing  to  $1,600,000  a  year,  to  become 
effective  November  1.  Of  the  company’s 
309,000  customers,  289,000  will  benefit 
by  the  reduced  rate,  which  for  some 
users  will  amount  to  35  per  cent.  The 
average  reduction,  however,  for  the  city 
and  county  is  17.5  per  cent.  The  resi¬ 
dential  schedule  in  St.  Louis  eliminates 
the  old  counted  room  basis  entirely  and 
all  domestic  customers  will  pay  on  the 
same  schedule  regardless  of  the  size  of 
their  homes.  The  proposed  rates  are 
to  be  for  the  first  32  kw.-hr.  in  any 
month  5  cents  per  kilowatt-hour,  the 
next  168  kw.-hr.  at  2.5  cents  and  all  over 
200  at  1.5  cents  per  kilowatt-hour  with 
the  customary  5  per  cent  reduction  for 
prompt  payment.  The  company  will 
also  give  its  customers  the  option  of 
continuing  on  their  old  rates,  if  it  is 
more  favorable  to  them  to  do  so.  This 
provision  is  made  to  guard  against  any 
possible  increase  in  bills  under  the  new 
schedule  for  the  same  amount  of  electric 
energy  in  a  month.  Commercial  lighting 
rates  are  also  being  adjusted  downward. 
“This  is  the  largest  rate  reduction  we 
have  ever  made  in  our  long  history  of 
voluntary  reductions,”  Louis  H.  Egan, 
president  of  the  company,  said.  “It  is 
one  of  the  largest  ever  made  voluntarily 
or  otherwise.  Only  a  substantial  in¬ 
crease  over  the  present  use  of  the  service 
can  justify  us  in  making  this  extraordi¬ 
nary  cut.  We  are,  in  fact,  going 
squarely  opposite  to  every  present  condi¬ 
tion  in  reducing  rates  at  this  time.  Pro¬ 
duction  costs  per  unit  have  actually  ad¬ 
vanced  since  1929,  because  of  the  de¬ 
cline  in  use.  Other  prices  have  now 
started  uj)  again,  while  taxes  are  absorb¬ 
ing  an  increasing  proportion  of  the 
customer’s  payment  to  us  each  year. 
Electric  rates  in  St.  Louis  are  already 
very  near  the  bottom  for  the  entire 
country  .  .  .” 

•  Detroit  Edison  Company’s  recent  rate 
reduction,  amounting  to  $1,500,000 
(Electrical  World,  August  26,  page 
264),  failed  to  satisfy  Commissioner 
Edward  F.  Fitzgerald,  who,  assailing 
his  fellow  commissioners  for  an  action 
“that  smacks  strongly  of  dealing  off  the 
bottom  of  the  deck,”  resumed  his  long- 
continued  attacks.  Replying  to  Chair¬ 
man  C  lardy,  who,  in  the  majoritv  opin¬ 
ion,  signed  by  three  members  of  the 
botird,  had  berated  Mr.  Fitzgerald  for 
his  many  public  criticisms  of  the  com¬ 
mission  as  a  whole.  Commissioner  Fitz¬ 
gerald  said :  “I  think  it  apparent  to 
every  one  who  has  followed  the  utility 
rate  controversy  in  Lansing  that  had  it 
not  been  for  the  arousing  of  public  opin¬ 
ion  through  exposure  of  the  pro-utility 
attitude  of  the  majority  of  the  commis¬ 
sion,  even  the  scanty  relief  provided  for 
in  the  order  (of  August  14)  would  not 


have  been  obtained.”  He  said  that  the 
Edison  rate  case  is  no  different  from 
scores  of  petitions  from  all  parts  of 
Michigan  “which  lie  pigeonholed  in  the 
commission’s  offices”  and  which  offer 
“irrefutable  proof  of  the  fact  that  the 
Michigan  regulatory  body  has  been  a 
buhvark  in  defense  of  utilities  against 
the  efforts  of  consumers  who  have 
sought  an  easing  of  the  utility  rate 
burdens.”  One  of  the  principal  requests 
made  by  counsel  for  the  city  of  Detroit 
was  that  the  commission  order  an  audit 
and  appraisal  of  the  company’s  property 
as  a  basis  for  a  new  rate  schedule,  which 
reijuest  was  denied  by  the  comnwssion 
on  the  grounds  that  such  action  would 
cause  delay  and  expense.  Fitzgerald 
objected  to  this,  too. 

Following  the  earlier  developments 
Detroit  Edison  Company  announced  that 
it  would  reduce  rates  voluntarily  to  an 
amount  of  at  least  $1,500,000  a  year. 
This  announcement  followed  the  issu¬ 
ance  of  a  temporary  court  order  in  Lans¬ 
ing  restraining  the  Utilities  Commission 
from  enforcing  its  $1,500,000  rate  cut 
order.  The  court  order  directs  the 
Utilities  Commission  to  show  cause  why 
the  rate  reduction  should  not  be  sus¬ 
pended  or  stayed  until  there  is  a  final 
hearing  of  the  case.  It  is  returnable 
September  12.  In  the  bill  of  complaint 
the  Detroit  Edison  Company  said  that 
tlie  reduction  ordered  is  not  based  on 
an  audit  or  appraisal  which  would  show 
the  need,  if  one  exists,  but  on  the  alleged 
admission  of  Alex  Dow,  president  of  the 
company,  in  his  testimony  before  the 
commission  a  year  ago  that  rates  to  com¬ 
mercial  users  could  be  reduced  $1,500,- 
000.  The  company’s  filing  of  new  rates 
will  not  be  pursuant  to  the  commission’s 
order.  There  will  be  a  succession  of 
filings,  the  first  of  w'hich  will  imme¬ 
diately  help  more  than  30,000  consum¬ 
ers  and  apply  to  bills  rendered  October 
1  for  the  preceding  month’s  electricity. 

•  Public  Service  Electric  &  Gas  Com¬ 
pany’s  case  covering  rate  reductions  be¬ 
fore  the  New  Jersey  Public  Utilities 
Commission  (Electrical  World,  Aug¬ 
ust  12,  page  200)  has  been  adjourned 
until  September  14.  The  commission 
has  ruled  to  hold  in  abeyance  a  motion 
by  Thomas  N.  McCarter,  Public  Service 
president,  to  adjourn  the  hearing  in¬ 
definitely.  In  supporting  the  motion  for 
indefinite  adjournment,  ex-Senator  Ed¬ 
mund  W.  Wakelee,  a  vice-president  of 
Public  Service,  said:  “We  are  starting 
on  an  uncharted  sea.  This  is  no  time 
for  us  to  be  bothered,  heckled  or  fussed 
with  a  formal  rate  hearing.  It  usually 
takes  years  and  we  probably  will  get 
nowhere.” 

•  Northern  States  Power  Company  has 
been  requested  by  Mayor  John  R.  Serrin 
of  Glenwood,  Minn.,  appearing  as  chair¬ 
man  of  a  committee  representing  45 
central  Minnesota  cities  served  by  that 
utility,  for  a  general  revision  of  rates. 
The  45  cities  have  joined  in  an  organ¬ 


ization  known  as  the  Central  Minnesota 
Electric  Rate  Association. 

•  East  St.  Louis  Light  &  Power  Com¬ 
pany  and  the  Alton  Light  &  Power  Com¬ 
pany  have  reduced  rates  to  domestic 
consumers  in  East  St.  Louis  and  Alton 
following  extensive  negotiations  with  the 
Illinois  Commerce  Commission  (Elec¬ 
trical  World,  August  12,  page  200). 
The  rates  for  domestic  consumers  were 
reduced  approximately  $50,000  in  Alton, 
or  23  per  cent,  and  $70,000  in  East  St. 
Louis,  or  16  per  cent. 

•  Northern  Indiana  Power  Company 
has  offered  Sullivan,  Ind.,  a  10  per  cent 
reduction  in  rates  for  electric  service. 
The  offer  has  been  accepted  and  it  is 
further  agreed  that  if  the  Indiana  Public 
Service  Commission  lowers  rates  below 
the  accepted  proposal,  patrons  will  re¬ 
ceive  the  benefit.  The  deal  has  nothing 
to  do  with  street  lights,  however,  Sulli¬ 
van  having  been  without  them  since 
January,  when  strict  economy  was 
deemed  necessary  after  city  funds  be¬ 
came  tied  up  in  a  defunct  bank. 

•  Arkansas-Missouri  Power  Company 
has  agreed  with  the  Missouri  Public 
Service  Commission  upon  an  11  per  cent 
reduction  in  electric  rates  for  Kennett, 
Caruthersville  and  Hayti.  The  reduc¬ 
tion  became  effective  September  1. 

•  Hoosier  Public  Utility  Company  and 
the  Indiana  Public  Service  Commission 
have  agreed  upon  a  12  per  cent  rate  re¬ 
duction  for  Greensburg,  Ind.,  effective 
with  September  bills. 

•  Keokuk  Electric  Company  will  save 
consumers  in  Keokuk,  Iowa,  an  esti¬ 
mated  $27,700  a  year  in  energy  charges 
through  rate  reductions  to  be  made 
effective  October  1. 

New  York  utilities  act 

•  New  York  City  electric  light  and 
power  companies,  subsidiaries  of  Con¬ 
solidated  Gas,  acted  quickly  late  last 
week  to  halt  action  by  the  New  York 
Public  Service  Commission  upon  its 
$8,870,000  rate  cut  order  (Electrical 
World,  August  26,  page  259).  Follow¬ 
ing  the  petition  for  a  rehearing  of  the 
case  proceedings  were  started  in  state 
courts  to  contest  and  review  the  rate 
orders  made  by  the  commission.  Coun¬ 
sel  for  the  companies  presented  their 
papers  to  Justice  Schenck  in  the  Albany 
Supreme  Court  and  obtained  the  issu¬ 
ance  of  orders  directing  the  Public 
Service  Commission  to  show  cause  why 
temporary  restraining  orders  and  tem¬ 
porary  injunctions  should  not  he 
granted,  pending  final  determination. 
The  reduced  rates  will  not  go  into  effect 
until  the  motion  for  a  temporary  injunc¬ 
tion  is  decided.  Rehearings  started. 

George  B.  Cortelyou,  president  of  the 
Consolidated  Gas  Company  of  New 
York,  said: 

“The  electric  companies  of  the  Con¬ 
solidated  Gas  Company  System,  in  all 
their  years  of  service  to  the  public,  have 
never  before  felt  compelled  to  go  to 
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court  to  resist  changes  ordered  in  their 
rates.  The  unwarranted  order  of  the 
commission  leaves  us  no  alternative. 

“We  are  presenting  the  matter  to  the 
courts  of  this  state.  Under  the  law, 
state  court  proceedings  to  review  orders 
of  the  commission  have  to  be  brought  in 
the  Supreme  Court  for  the  third  judicial 
department,  in  Albany,  and  our  applica¬ 
tions  are  made  to  that  tribunal.  We 
intend  to  review  the  orders  of  the  com¬ 
mission  before  the  Appellate  Division 
for  the  third  department,  as  authorized 
by  law,  and  to  bring  the  matter  to  the 
earliest  possible  decision.  In  no  respect 
do  we  seek  delay,  but  an  adjudication 
as  to  the  validity  of  the  commission’s 
action.  We  are  advised  that  these  orders 
are  contrary  to  law.” 

“It  looks  like  the  fulfillment  of  the 
statement  I  made  at  that  first  hearing,” 
said  Chairman  Maltbie  of  the  commis¬ 
sion  when  informed  of  the  company’s 
action.  “Then  I  said  that  the  companies 
can  tie  this  up  for  a  long  time  if  they 
do  not  wish  to  co-operate  and  that  they 
can  make  our  efforts  fruitless.” 

•  Yonkers  Electric  Light  &  Power  Com¬ 
pany,  which  was  excluded  in  the  New 
York  Public  Service  Commission’s  order 
lowering  rates  in  the  metropolitan  area 
of  New  York  (Electrical  World, 
August  26,  page  259),  may  have  its  case 
reopened  if  the  commission  grants  the 
petition  filed  hy  Leonard  G.  McAneny, 
corporation  counsel,  requesting  a  re¬ 
hearing. 

T 

Fellowships  for  British  Engineers 
Trustees  of  the  will  of  the  late  Lord 
Leverhulme  have  decided  to  devote  ap¬ 
proximately  $60,CKX)  a  year  to  establish 
several  Research  Fellowships  intended 
for  the  assistance  of  experienced  work¬ 
ers  rather  than  to  add  to  the  provision 
already  existing  for  workers  in  the  early 
stages  of  their  careers.  Among  those 
selected  by  the  advisory  committee  for 
fellowships  are:  C.  R.  Burch,  B.A., 
physicist  of  the  Metropolitan  Vickers 
Electrical  Company,  who  will  undertake 
research  on  “the  production  of  aspheri- 
cal  optical  surfaces  and  on  their  imaging 
pro])erties  in  combination,”  and  H.  S. 
Hatfield,  Ph.D.,  who  will  investigate 
“the  behavior  of  crystalline  substances 
in  electric  and  magnetic  fields.”  Dr. 
Hat  field’s  research  will  he  concerned 
with  the  effects  which  are  obtained  when 
currents  are  used  in  certain  processes. 

T 

Kansas  Tax  Shift 

Though  an  increase  of  0.55  mill  over  the 
1.88  mills  state  tax  levy  for  general  pur¬ 
poses  in  1932  has  been  announced  for 
1933,  valuations  have  been  reduced  by 
an  average  16  per  cent,  public  utilities, 
according  to  C.  C.  Cogswell  of  the  Kan¬ 
sas  .'^tate  Tax  Commission,  are  not  ex¬ 
pected  to  pay  much,  if  any,  more  in 
ta.\e<  in  1933  than  in  1932. 


Municipal  items 

O’Fallon,  III. — In  a  poll  taken  by 
house-to-house  canvass,  at  the  instiga¬ 
tion  of  the  City  Council,  citizens  have 
indicated  their  approval  of  the  construc¬ 
tion  of  a  municipal  electric  light  and 
power  plant  by  a  vote  of  783  to  4.  The 
move  for  municipal  ownership  follows 
dissatisfaction  over  the  failure  of  the 
Illinois  Power  &  Light  Company,  which 
now  serves  the  city,  to  reduce  its  rates 
(Electrical  World,  August  12,  page 
201). 

Wisconsin — Threat  of  the  Wiscon¬ 
sin  Power  &  Light  Corporation  to  take 
any  legal  steps  that  might  be  necessary 
to  prevent  the  construction  of  a  muni¬ 
cipal  plant  in  Beloit  (Electrical 
World,  July  29,  page  136)  has  mate¬ 
rialized  with  the  filing  of  injunction 
suits  in  the  Circuit  Court  at  Janesville, 
naming  city  officials  and  members  of 
the  Council  as  defendants.  The  two 
cases,  substantially  the  same  in  effect, 
differ  somewhat  in  form  to  comply  with 
legal  technicalities.  The  petitions  allege 
that  the  city  has  already  authorized  the 
issuing  of  $133,000  in  municipal  bonds 
and  has  advertised  them  for  sale.  The 
utility  contends  that  the  city  has  no 
authority  to  issue  the  bonds  for  this  pur¬ 
pose,  and  alleges  that  they  will,  if  issued, 
be  void,  and  says  that  the  city  has  no 
authority  to  construct,  maintain  or  op¬ 
erate  a  plant  of  the  type  contemplated. 
The  petitions  also  charge  that  a  contract 
has  been  entered  into  with  the  Fair¬ 
banks,  Morse  Company  in  Beloit  to  fur¬ 
nish  equipment  without  calling  for 
bonds  in  the  usual  manner.  The  legality 
of  this  action  is  at  stake. 

Plans  for  purchase  of  the  Wisconsin 
Power  &  Light  Company  equipment  in 
Edgerton  have  been  made  at  a  recent 
meeting  of  the  City  Council  following 
decision  of  the  voters  in  the  spring  elec¬ 
tion  to  purchase  the  equipment. 

Pardeeville  residents  have  voted  237 
to  53  in  favor  of  purchasing  the  prop¬ 
erty  of  the  Pardeeville  Power  &  Light 
Company.  The  Public  Service  Commis¬ 
sion  will  be  requested  to  determine  the 
value  of  the  property.  If  the  value  set 
is  satisfactory  to  the  company  and  vil¬ 
lage  a  bond  issue  will  be  floated  and  the 
purchase  completed.  If  the  value  is  not 
suitable  to  both  parties  the  appraisal  can 
he  appealed  to  the  Dane  County  Circuit 
Court  for  decision. 

Citizens  of  McFarland  have  petitioned 
the  Public  Service  Commission  to  place 
a  price  on  the  distribution  system  of  the 
Wisconsin  Power  &  Light  Company  in 
that  village  to  permit  purchase  of  the 
plant  for  a  municipal  undertaking.  A 
hearing  on  the  p>etition  will  be  held  Sep¬ 
tember  11. 

Alton,  III.,  through  the  action  of 
the  City  Council,  has  appointed  a  special 
commission  to  study  the  public  owner¬ 
ship  of  local  electric  light  and  power. 


gas  and  water  works  for  the  city.  It 
has  been  estimated  that  this  would  be  a 
$1,200,000  project. 

Union  City,  Ind.,  and  Ohio,  di¬ 
vided  by  the  line  between  states,  consists 
of  two  separate  corporations,  one 
Mayor,  The  city  is  divided  also  on 
light  and  power  problems.  West  Siders 
(Indiana)  declare  that  if  the  east  side 
(Ohio)  builds  the  electric  and  water 
plants  the  action  will  blast  efforts  to 
bring  about  a  closer  relationship  be¬ 
tween  the  two  municipalities.  The  west 
side  supports  two  factions,  one  favor¬ 
ing  a  loan  of  $45,()(X)  to  electrify  the 
present  water  works  plant  and  eventually 
construct  a  municipally  owned  electric 
plant.  The  other  maintains  that  the 
present  steam  plant  can  be  put  in  condi¬ 
tion  to  operate  efficiently  for  many  years 
and  has  taken  legal  steps  to  block  the 
proposed  electrification  of  the  water 
plant.  Mayor  Gist  is  a  champion  of 
municipally  owned  plants.  The  city  is 
served  by  the  Public  Service  Company 
of  Indiana  and  Union  City  Electric 
Company,  Midland  United  subsidiaries. 

T 

Utilities  Ask  Review  of  Tax  Claim 

Eight  subsidiaries  of  the  People’s  Light 
&  Power  (jompany,  now  in  receivership, 
filed  identical  petitions  last  week  with 
the  Board  of  Tax  Appeals  in  Washing¬ 
ton  for  reviews  of  a  government  claim 
of  $213,616  in  1930  income  taxes.  An¬ 
other  subsidiary,  the  Western  States 
Utilities  Company  of  Portland,  Ore., 
previously  filed  a  similar  petition.  Peti¬ 
tions  were  received  from  the  West  Coast 
Power  Company  and  the  California 
Public  Service  Company  of  Portland 
Ore.;  Texas  Public  Service  Company 
of  Austin,  Tex.;  Kansas  Public  Service 
Company  of  Lawrence,  Kan. ;  McCamey 
Sewer  Company  of  Texas,  Pinnacles 
Development  (Company  of  Virginia, 
Employees  Investment  Corporation  of 
Delaware  and  Iowa  Water  Service  Com¬ 
pany  of  Iowa  City. 

T 

To  Check  California  Program 

Referendum  proceedings  are  being  in¬ 
itiated  against  the  $i70,(XK),000  Cali¬ 
fornia  statewide  water  development  pro¬ 
gram  recently  approved  by  the  state 
legislature  (Electrical  World,  August 
5,  page  165).  Petitions  have  been  sub¬ 
mitted  to  the  state  Attorney-General’s 
office  for  titling  and  are  to  be  circulated 
throughout  the  state.  Included  in  the 
program  are  a  320,0(X)-kw.  hydro-elec¬ 
tric  plant  and  a  $10,000,(K)0  high-tension 
transmission  line  from  Kennett,  on  the 
Sacramento  River,  to  the  San  Francisco 
Bay  region.  The  state  is  seeking  funds 
for  the  construction  of  the  project  from 
the  Public  Works  Administration,  in¬ 
tending  to  make  repayment  from  rev¬ 
enues  derived  from  the  sale  of  power. 
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Air-conditioning 
units  staggered  along 
opposite  walls  at  10-ft. 
level 


Conditioning  Sells 


By  J.  P.  MINNICH 

Metropolitan  Edison  Company,  Reading,  Pa. 

A  IMPLICATIONS  of  air  conditioning  in  the  territory 
of  the  Metropolitan  Edison  Company  began,  as 
L  they  have  in  most  power  company  territories,  with 
the  larger  theaters.  Four  of  these  theater  installations 
were  of  the  central  system  type,  using  mechanical  re¬ 
frigeration  and  one  using  well  water.  This  latter  in¬ 
stallation  was  intended  to  be  a  mechanical  refrigerated 
job,  but  the  cost  of  city  water  to  be  used  for  condensing 
caused  the  owners  to  drill  a  well.  The  well  brought  in 
such  an  ample  supply  of  water  at  a  summer  temperature 
of  55  deg.  that  it  was  considered  unnecessary  to  install 
the  compressor  unit.  The  plant  consists  of  an  air  wash¬ 
ing  and  circulating  system  and  accomplishes  results  com¬ 
parable  to  those  of  the  mechanically  refrigerated  in¬ 
stallations. 

In  the  plant  of  the  P.  H.  Gladfelter  Company,  Spring 
Grove,  Pa.,  maker  of  book  and  bond  papers,  the  air- 
conditioning  equipment  has  been  installed  in  three  finish¬ 
ing  rooms,  one  of  which  is  150x150x18  ft.,  in  which 
there  is  a  No.  6y2  Sirocco  fan  driven  by  a  7^  hp.  motor 
and  a  2-in.  water  pump  driven  by  a  3-hp.  motor.  Another 
room  140x140x22  ft.  has  a  15-hp.  fan  and  10-hp.  pump. 
A  third  room  250x110x22  ft.  has  similar  equipment. 
This  customer  reports  the  following  results  from  this 
installation : 

“  The  temperature  and  relative  humidity  can  be  con¬ 
trolled  within  a  very  satisfactory  range.  Controls  are 
set  for  72  deg.  F.  temperature  and  48  per  cent  relative 
humidity.  Benefits  from  this  installation  may  be  classi¬ 
fied  as  comfortable  and  healthful  working  conditions,  a 
uniform  product  as  to  moisture  content  and  reduced  cost 
of  maintenance  to  building  because  of  reduced  alternat¬ 
ing  wet  and  dry  conditions.” 


Unit  applications  found  best  for  utility 
promotion. 

Individual  application  in  Metropolitan 
Edison  Company. 

How  to  sell  and  install  airconditioning. 

The  advantages  of  air  conditioning  in  printing  estab¬ 
lishments  are  becoming  well  known,  and  this  modern 
idea,  along  with  high  intensity  and  flood  lighting,  and 
other  improvements,  was  incorporated  in  the  new  plant 
of  the  Mack  Printing  Company,  Easton,  Pa.,  printer 
of  leading  technical  and  trade  journals.  In  this  installa¬ 
tion  was  noted  the  trend  toward  localized  or  unit  air 
conditioning.  Instead  of  a  central  conditioning  plant, 
six  units  using  5  hp.  each  are  located  in  important  de¬ 
partments  and  the  conditioned  air  is  distributed  through 
short  ducts  of  small  dimensions.  During  the  winter  the 
air  is  passed  over  steam  coils,  thermostatically  controlled. 
Provision  is  made  for  partial  recirculation  of  air.  A 
water  vaporizer  in  each  conditioner  is  controlled  by  a 
hygrostat,  which  maintains  a  constant  moisture  content 
in  the  air  circulated  in  the  building.  This  spray  of  water 
serves  to  add  moisture  to  the  air  in  winter  and  to  remove 
moisture  from  the  air  in  summer. 

The  advantages  of  air  conditioning  in  this  plant  have 
to  do  principally  with  the  improvement  in  the  perform¬ 
ance  of  the  paper  going  through  the  presses.  The  pres¬ 
ence  of  the  right  amount  of  moisture  (particularly  in 
winter)  eliminates  static  from  the  sheets.  In  summer 
offsetting  of  the  printed  sheets  is  eliminated  as  a  result 
of  the  quicker  setting  of  the  ink  in  the  drier  atmosphere 
that  is  maintained  by  the  conditioning  equipment.  Control 
of  moisture  effects  an  economy  by  permitting  the  use  of 
thinner  paper.  Even  thick  paper  becomes  brittle,  cracks 
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Cooling  tank  and  circulating  pump 
to  supply  four  units 
in  the  lunchroom 


Arrangement  of  air-conditioning  equipment 
in  basement  of  lunchroom 


■Connect  to  2ephyr  spray 
Connect  to  Zephyr  core 


220-^ft  Supply  -- Y| 

I  I 

Zotv  temperature  ^ 
cu^ut ) 

1  , Waste  ^ — k  ' 


Main  auto-  i| 
matic  \l' 
control  □ 
switch, 
heated  in  || 
store  room  ' ; 
above  .  !' 


Manual 

cutout 


and  loses  strength  in  the  extremely  dry  air  of  winter. 
With  moisture  under  control  thinner  paper  gives  entirely 
satisfactory  results.  The  moisture  in  the  air  opens  the 
fil)ers  of  the  paper  and  causes  the  ink  to  be  absorbed 
more  readily.  It  also  causes  the  ink  to  spread  economi¬ 
cally  and  to  give  a  clear  impression,  with  no  ink  pulling. 
Ink  flying  is  eliminated,  reducing  slippage  between 
presses.  Paper  flying  is  held  down,  avoiding  clogging  of 
the  press  machine  parts.  This  elimination  of  ink  and 
paper  flying  is  a  hygienic  improvement  as  it  prevents 
contamination  of  the  air  in  the  pressroom.  The  control 
of  proper  moisture  content  of  the  air  in  winter  reduces 
the  amount  of  fuel  required  for  building  heating. 

As  a  result  of  the  air-conditioning  installation  in  this 
plant  positive  economies  in  the  use  of  ink,  paper  and  fuel 
have  been  realized,  working  conditions  have  been  im¬ 
proved  and  the  productiveness  of  labor  has  been  raised. 

Air-Conditioning  Installations  by  the 
Power  Sales  Department 

in  the  Pennsylvania-New  Jersey  Territory  of  the  .Associated  Gas  A  Electric  System 
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Centrifugal''  to  waste  Scale  trap 
pump 

In  a  soda  fountain  and  lunchroom  60x14x15  ft.  7  in. 
the  St.  Lawrence  Dairies  has  installed  a  unique  system 
of  air  conditioning  combining  localized  control  of  dis¬ 
tribution  with  a  central  cooling  plant.  The  size  and 
height  of  the  room  presented  the  problem  first  of  suffi¬ 
cient  delivery  points  to  maintain  an  even  distribution  of 
the  cooled  air  and  the  economic  necessity  of  keeping  this 
cooled  air  down  at  the  living  level  and  not  attempting 
to  cool  the  entire  room  volume.  To  accomplish  this  four 
“Zephyr”  units,  each  with  a  capacity  for  utilizing  one 
ton  of  refrigeration  and  delivering  280  cu.ft.  per  minute, 
w'ere  hung  on  opposite  walls  and  staggered  to  give  the 
best  distribution.  The  outlets  were  located  10  ft.  above 
the  floor  line  and  set  to  deliver  horizontally  across  the 
room,  with  the  result  that  the  cooled  air  always  remains 
below'  the  10-ft.  level  and  is  kept  in  constant  circulation. 

The  four  units  are  connected  by  water  lines  to  a  50- 
g.p.m.  centrifugal  pump  located  in  the  basement,  which 
in  turn  is  directly  connected  to  a  water-cooling  and  ice¬ 
freezing  tank.  This  tank  is  probably  the  most  interest¬ 
ing  part  of  the  entire  installation  as  it  is  designed  to  store 
up  refrigerating  capacity  during  the  time  that  cooling  is 
not  required  in  the  store.  This  is  accomplished  w'ith  a 
36,000-B.t.u.  Carbondale  compressor  thermostatically 
controlled  from  the  tank.  With  a  setting  of  30  deg.  F., 
the  compressor  will  store  up  approximately  2,000  lb.  of 
ice  during  the  night  when  cooling  is  not  required.  This 
ice  is  then  available  the  following  day  and,  in  conjunc¬ 
tion  with  the  compressor,  gives  the  cooling  units  an  ade¬ 
quate  supply  of  cold  water  to  meet  any  demand.  Here 
is  an  interesting  use  of  the  thermal  capacity  of  ice  for 
supplying  jjeak  loads  on  a  mechanically  ojjerated  air- 
conditioning  plant.  In  this  installation  the  ice  is  made 
on  the  spot  and  during  off -peak  hours,  a  combination  that 
would  compete  with  a  very  low  cost  of  delivered  ice. 


Con-  Esti- 
nected  mated 
Load  Annual 
Hp.  Revenue 
302i  $3,000 
245  3.000 

115  2,000 

i  75 
li  75 
1  75 


Division  Service  Use 

Capitol  Theater .  Reading  Commercial  Comfort  cooling 

Colonial  Theater .  Reading  Commercial  Comfort  cooling 

Emhiissy  Theater .  Reading  Commercial  Comfort  cooling 

E.  Richard  Meinig*. ..  .  Reading  Industrial  Office 

Oakbrook  Hosiery  Mills*  Reading  Industrial  Office 

Zipf 's  candy  store* ....  Reading  Commercial  Product  and 

St.  Lawrence  Dairy  comfort 

Lunch* .  Reading  Commercial  Comfort  cooling  5 

•AbrahamLincolnHotel*  Reading  Commercial  Comfort  cooling  1\ 

Barbara  .Ann  Tearoom*  Reading  Commercial  Comfort  cooling  3J 

Henninger  Funeral 

Home* .  Reading  Commercial  Comfort  cooling  IJ 

Mother  Hubbard  Candy 

Company* . 

Luden,  Inc . . 

P.  H.  Gladfelter  Com¬ 
pany .  York  Industrial  Process  60 

MackPrintingCompany  Easton  Industrial  Process  30 

State  Theater .  Easton  Commercial  Comfort  cooling  200 

Embassy  Theater .  Easton  Commercial  Comfort  cooling  125 


Reading  Industrial 
Reading  Industrial 


Process 

Process 


Easton  Industrial  Process 
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The  temperature  in  the  lunchroom  is  controlled  by  a 
thermostat  which  starts  and  stops  the  circulating  pump 
in  the  basement.  Inasmuch  as  there  is  always  an  ade¬ 
quate  supply  of  cold  water  in  the  cooling  tank  there  is 
no  time  delay  in  delivering  the  cooled  air  to  satisfy  the 
thermostatic  setting. 

The  entire  system  as  installed  is  highly  flexible 
throughout  its  operating  range,  distributes  its  power  load 
throughout  the  24  hours  of  the  day,  is  efficient  because 
of  its  ability  to  keep  the  cooled  air  at  the  living  level 
and  maintains  an  air  condition  within  the  limits  of  the 
“comfort  zone”  as  prescribed  by  the  American  Society 
of  Heating  and  Ventilating  Engineers.  This  installation 
duplicates  on  a  small  scale  the  performance  of  the  large 
theater  plants,  with  perhaps  an  even  higher  load  factor 
on  the  power  company’s  lines. 

Unit  air  conditioners  gain  in  use 

In  the  industrial  plant  of  E.  Richard  Meinig,  operat¬ 
ing  a  compressor  for  providing  cool  drinking  water,  the 
owner  was  induced  to  install  a  Carrier-York  unit  consist¬ 
ing  of  a  cooling  coil,  mechanical  air  filter  and  a  circulat¬ 
ing  fan.  This  unit,  installed  in  the  office,  is  connected 
to  the  drinking  water  supply  and  the  office  is  made  very 
comfortable  during  the  hot  weather  days. 


Using  the  above  installation  as  a  steppingstone,  the 
owner  of  a  silk  mill  was  induced  to  install  a  similar  air- 
conditioning  unit,  the  cooling  coil  in  this  unit  being 
served  from  a  small  compressor  using  the  new  F-12 
refrigerant  and  cooling  by  direct  expansion. 

In  a  candy  store  the  Carrier-York  Company  installed 
a  portable  ice-melting  cabinet  on  trial,  where  consider¬ 
able  candy  had  been  spoiled  as  a  result  of  bad  air  condi¬ 
tions.  The  results  obtained  from  the  ice-melting  unit 
were  satisfactory,  but  the  customer  did  not  like  the  in¬ 
convenience  of  icing  the  unit  and  has  now  installed  a 
Carrier-York  air-conditioning  unit  operating  on  direct 
expansion  from  a  small  compressor  located  in  the  base¬ 
ment. 

The  barber  shop  in  the  Abraham  Lincoln  Hotel  is 
located  adjacent  to  the  boiler  room  and  has  always  been 
extremely  uncomfortable  during  the  summer  months. 
The  power  salesman  had  called  this  condition  to  the 
attention  of  the  hotel  operators  for  a  period  of  some 
months  and  finally  induced  them  to  install  a  comfort¬ 
cooling  plant.  The  success  of  the  barber  shop  installa¬ 
tion  encouraged  the  hotel  to  adopt  unit  coolers  for  the 
coffee  shop  as  well. 

Six  Frigidaire  conditioning  units  have  been  installed, 
two  in  the  barber  shop  and  four  in  the  coffee  shop; 


TO  HIS  500,000  customers  in  29  cities,  58  villages 
and  130  townships  Alex  Dow,  president  of  Detroit 
Edison  Company,  has  been  addressing  letters  in 
the  newspaper  columns  to  tell  them  of  rates,  service, 
utility  plant  facilities,  freedom  from  holding  company 
dictation  and  taxes,  especially  taxes.  In  one  of  the  final 
ones,  closing  a  series  of  40  over  an  eight  weeks’  period, 
he  says: 

“From  letters  received  we  have  learned  things  that 


Dow  Uses  the  Papers 

some  of  you,  our  customers,  w'ant  to  know  .  .  .  quite  a 
few  of  you  have  been  believing  things  that  were  not  so. 
Others  did  not  know  some  very  simple  things  that  we 


About  coal.  Some  of  the  talk  about  rate 
reduction  has  been  based  on  the  point  that 
coal  is  cheap.  Well,  coal  is  cheaper  than 
it  was  in  1929,  but  not  a  great  deal  cheaper. 
We  paid  32  cents  less  per  ton  for  coal  in 
the  year  1932  than  in  1929.  However, 
because  of  fixed  cost,  coal  only  assumes 
major  importance  when  service  is  used  long 
hours.  To  the  customer  who  uses  his  serv¬ 
ice  only  a  few  hours  a  day  it  is  a  small 
item.  To  the  domestic  customer  the  dif¬ 
ference  in  coal  cost  between  1929  and  1932 
is  less  than  a  cent  and  a  half  a  month. 
Seventeen  very  large  customers  use  so 
much  current  that  coal  is  one  of  the  con¬ 
trolling  costs  and  they  pay  for  their  service 
at  a  rate  that  varies  with  the  cost  of  coal. 

An  electric  utility  has  certain  big  costs 
which  cannot  be  scaled  down  in  proportion 
to  the  drop  in  business.  One  of  these  is 
taxes.  We  have  to  pay  taxes  w'hether  we 
sell  electricity  or  not. 

o 

The  Detroit  Edison  Company  is  the 
largest  taxpayer  in  Detroit.  We  are  all 
taxpayers,  directly  or  indirectly,  so  we’re 
all  in  the  same  boat.  You  customers  pay 
our  taxes.  There  is  no  other  way  of  our 
earning  them. 

The  big  increase  in  taxes  has  hit  us 
especially  hard.  During  the  last  twenty- 
five  years  our  annual  tax  bill  has  jumped 
more  than  fiftyfold.  In  1932  we  paid  out 
$5,699,000  in  taxes.  That’s  a  lot  of  money 


even  in  good  times — and  it’s  more  than  we 
paid  in  1929  when  we  were  selling  much 
more  electricity.  In  1920  a  little  over  5 
cents  of  every  dollar  we  earned  was  paid 
out  for  taxes,  but  it’s  been  climbing  steadily 
until  last  year,  when  it  jumped  to  almost 
13  cents.  For  every  two  dollars  in  wages 
we  paid  our  operating  employees  last  year 
we  had  to  pay  one  dollar  in  taxes. 

The  biggest  share  of  our  total  tax  bill 
went  into  the  coffers  of  the  city  government 
of  Detroit.  Last  year  we  paid  4  per  cent 
of  the  total  taxes  assessed  by  Detroit.  This 
was  7.5  per  cent  of  the  total  taxes  actually 
collected  by  the  city  during  1931. 

• 

We  want  you  to  understand  that  we  are 
a  business  concern,  having  our  troubles 
in  business  just  as  you  have  yours.  Some 
people  seem  to  think  that  we  have  a  hidden 
gold  mine,  and  when  people  do  not  pay  us 
for  service,  or  keep  us  waiting  for  ages, 
or  when  some  taxing  authority  raises  our 
taxes  out  of  reason,  that  w'e  have  only  to 
dig  and  smelt  some  more  of  the  golden 
ore.  It  is  not  so.  Your  business  with  us 
is  all  the  business  we  have.  We  are  taxed, 
you  in  turn  pay  us  the  taxes,  and  we  pass 
the  tax  money  along  to  the  tax-gatherer. 

Maybe  you  feel  better  to  pay  taxes 
through  us,  but  we  guesS  not.  We  do  not 
feel  at  all  honored  by  being  used  as  tax 
collectors,  and  being  blamed  for  costs  to 
you  w'hich  we  neither  make  nor  control. 


We  have  already  told  you  that  taxes  take 
nearly  13  cents  out  of  every  dollar  which 
we  charge  to  you.  This  has  nothing  to  do 
with  the  3  cents  on  the  dollar  which  some 
of  you  are  paying  through  us  to  the  United 
States  government.  That  3  cents  is  just 
another  3  cents  on  top  of  the  12.9  cents. 
There  is  some  talk  in  Congress  about 
taking  that  3  cents  off  the  customers  and 
putting  it  onto  the  companies — which  will 
not  make  any  difference.  We  have  to  get 
it  out  of  our  earnings,  and  it  is  you  who 
pay  us  the  earnings. 

There  are  two  serious  questions  on  our 
minds  just  now  about  taxes.  The  first  is 
whether  they  are  not  entirely  too  heavy 
on  the  people  who  pay  them,  either  directly 
or  indirectly.  Do  the  people  get  value  for 
them?  The  second  is  that  when  a  munic¬ 
ipality,  served  by  us  at  the  same  rates  as 
other  municipalities,  undertakes  to  load 
extra  taxes  and  charges  upon  us,  it  is  a 
question  whether  we  can  justly  spread  those 
charges  over  all  the  municipalities  which 
we  serve.  Instead  of  having  uniform  rates 
over  all  our  served  districts,  we  may  under 
the  law  have  to  raise  the  rates  where  exces¬ 
sive  taxes  are  assessed. 

• 

Some  of  our  friends  think  the  power 
house,  with  its  boilers  and  turbines  and 
electric  generators,  is  pretty  much  the  whole 
show.  It  is  not  so.  The  power  plant  is 
seldom  one-third  of  the  system.  All  of 
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these  units  operate  on  the  refrigerant  F-12  and  cooling 
IS  accomplished  by  direct  expansion.  The  barber  shop 
and  coffee  shop  now  boast  spring-like  weather  summer 
and  winter. 

Developing  the  market 

With  close  supervision  customers  can  be  induced  to 
increase  the  perfection  of  their  air-conditioning  installa¬ 
tions.  Power  salesmen  of  the  Metropolitan  Edison 
Company  recognize  that  it  is  desirable  to  make  each 
air-conditioning  installation  as  complete  and  as  nearly 
perfect  as  possible.  They  believe,  however,  that  the  indus¬ 
try  should  not  wait  for  perfection,  but  use  what  equip¬ 
ment  is  available  and  as  much  as  the  customer  is  willing 
to  pay  for  as  a  start,  and  then  by  close  supervision  and 
education  lead  him  to  perfect  his  installation  and  to 
obtain  all  of  the  services  which  a  complete  job  provides. 
These  include : 

For  Summer  Months — Dehumidification,  lower  temrerature,  clean 
air  and  adequate  air  distribution. 

For  Winter  Months — Humidification,  proper  temperature,  clean 
air  and  adequate  air  distribution. 

Every  prospect  will  not  be  willing  to  spend  the  money 
to  do  all  of  these  necessary  and  desirable  things,  but 
since  the  improvement  of  any  one  of  these  elements  will 
be  pleasing,  the  results  should  encourage  him  to  boost 


the  general  idea  of  air  conditioning.  Every  advance 
based  on  sound  engineering  is,  in.  our  opinion,  a  step 
ahead  and  helps  to  popularize  the  idea  that  clean  air, 
properly  conditioned  and  under  control,  is  the  last  word 
in  modernization  and  that  manufactured  weather  is  not 
only  talked  about  but  praised. 

Air-conditioning  exhibit 

Encouraged  by  the  success  of  the  growing  list  of  in¬ 
stallations  in  its  territory,  the  Metropolitan  Edison  Com¬ 
pany  sponsored  an  air-conditioning  exhibit  in  co-opera¬ 
tion  with  the  Electric  League  and  manufacturers  of 
equipment.  Invitations,  followed  by  personal  calls  of 
dealer  and  power  and  lighting  salesmen,  were  sent  to 
doctors,  dentists,  beauty  parlors,  restaurants,  barbers, 
soda  fountains,  candy  stores  and  architects.  Prospective 
home  builders  and  speculative  builders  were  also  invited 
to  attend. 

The  exhibit,  held  in  the  Electrical  League  headquar¬ 
ters,  was  arranged  to  show  equipment  for  proper  condi¬ 
tioning  the  air  in  an  office,  a  living  room,  a  store  and  a 
central  house  heating  plant.  One  representative  of  each 
dealer  and  manufacturer  of  equipment  displayed  was 
allowed  on  the  floor.  In  addition,  guides  and  attendants 
were  furnished  to  welcome  and  escort  visitors  through 
the  exhibit. 


to  Expose  the  Tax  Evil 


supposed  you  did  know  and  that  you  should  know. 

“You  are  indirectly  being  taxed  about  three  times  as 
much  on  your  electric  service  as  you  were  taxed  ten  years 


ago.  You  may  presently  be  taxed  still  more.  Taxing 
the  company  means  taxing  the  company’s  customers.  If 
you  absorb  these  facts,  these  advertisements  will  have 
been  justified.” 

Samples  and  extracts  from  some  of  the  letters  are  ap¬ 
pended  as  an  example  of  what  one  executive  conceives 
to  be  his  way  of  meeting  the  call  for  more  exposition 
about  the  “mysteries  of  the  utility  business” : 


our  power  plants,  steam  and  water,  cost 
about  a  third  of  the  whole. 

It  would  be  too  long  a  story  if  we  listed 
and  explained  every  part  that  is  needed  to 
have  your  electric  service  ready  to  be 
switched  on  as  you  need  it.  And  the  cost 
of  making  the  power  at  the  power  house 
is  just  a  shadow  less  than  the  taxes  that 
we  are  required  to  pay — or,  rather,  that 
we  are  required  to  collect  from  you. 

• 

When  you  get  a  bill  for  city  or  state 
taxes,  or  when  you  fill  out  your  income 
tax  blank  for  the  United  States  Treasury, 
you  know  you  are  being  taxed.  When  you 
paid  your  electric  light  bills  since  1920, 
you  did  not  know  that  you  were  paying 
added  taxes,  from  5  cents  out  of  each  dol¬ 
lar  in  1920,  up  to  131  cents  on  the  dollar 
this  year.  The  taxes  were  there  just  the 
same,  and  we  want  you  to  know  it.  We 
might  have  told  you  sooner,  but  we  kept 
hoping  for  the  end  of  the  increase  of  bur¬ 
den.  We  are  going  to  remind  you  of  it 
hereafter.  And  this  is  not  a  story  about 
any  new  special  tax,  like  the  3-cent  United 
States  tax.  It  is  about  the  taxes  that  have 
been  paid  right  along. 

• 

An  Indirect  tax  affects  all  of  you.  It 
makes  a  tax-gatherer  of  your  electric  com¬ 
pany.  You  blame  the  company  if  you  think 
your  bill  is  too  high.  You  never  think  that 
the  increase  of  taxes  since  1920  has  added 
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8  cents  on  the  dollar  to  your  electric  bill. 
To  be  exact  about  it,  your  electric  bill 
would  have  been  lower  by  8  cents  on  the 
dollar  if  the  total  taxes  on  the  company 
had  been  fixed  at  the  1920  figure. 

Nowadays  there  is  talk  about  taking  this 
or  that  or  the  other  tax  off  the  consumer 
and  putting  it  on  the  electric  company. 
Do  not  be  fooled  by  that.  The  only  place 
w'e  can  get  our  year’s  taxes  is  out  of  our 
year’s  sales  to  you. 

It  looks  easy  to  tax  the  electric  company. 
To  do  so  changes  the  place  for  a  few 
days,  but  it  does  not  change  the  pain,  and 
you  pay  just  the  same  in  the  long  run. 

• 

We  have  never  made  a  campaign  against 
high  taxes.  We  have  no  wish  to  make  one 
now.  Our  tax  is  supposed  to  be  assessed 
on  the  same  rule  as  that  of  other  taxpayers. 

But  we  may  find  ourselves  in  the  place 
where  fairness  to  you  will  require  us  to 
join  in  such  a  campaign.  If  that  comes 
about  we  will  want  you  to  understand  it  is 
your  pocketbook  we  are  protecting,  and 
we  ask  you  to  keep  that  statement  in  mind. 

The  Detroit  Edison  Company  pays  eight- 
tenths  of  its  city  and  state  taxes  on  per¬ 
sonal  property  and  only  two-tenths  on  real 
estate.  It  makes  a  full  disclosure  of  its 
property  which  is  taxable  as  “personal.” 
Do  all  other  taxpayers  do  this  ?  That  ques¬ 
tion  will  need  some  answering  if  we  are 
compelled  to  ask  it. 

WORLD 


It  is  time  to  say  some  more  about  taxes. 
There  is  no  place  for  us  to  get  money 
for  a  year’s  taxes  except  out  of  a  year’s 
sales  of  service  to  you.  Now  please  look 
at  this  showing  of  how  much  tax  money 
was  taken  out  of  each  dollar  you  paid  us 
in  recent  years : 

Taxes  Out  of  Remaining  to  Us 
Each  Dollar  Out  of  Each  Dollar 


Paid  to  Us, 

Paid  by  You 

Year 

Cents 

Cents 

1920 . 

5. 1 

94.9 

1921 . 

6.5 

93.5 

1922 . 

6.5 

93.5 

1923 . 

6.8 

93.2 

1924 . 

7.7 

92.3 

1925 . 

8.0 

92.0 

1926 . 

9.0 

91.0 

1927 . 

9.7 

90.3 

1928 . 

9.8 

90.2 

1929 . 

9.6 

90.4 

1930 . 

10.7 

89.3 

1931 . 

11.7 

88.3 

1932 . 

12.9 

87.  1 

12  months  to 
April  1933.... 

13.5 

86.5 

<3  per  cent  U.  S.  tax  is  additional  to  these  figures.) 

Our  rate  to  you  was  less,  because  we 
made  reductions  of  rates.  What  we  got  for 
our  service  was  still  less,  because  the 
amount  taken  for  taxes  out  of  each  dollar 
you  paid  us  was  constantly  more.  If  the 
taxes  were  back  to  the  1920  proportion  you 
could  have  lower  electric  rates. 
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Tests  Demonstrate  Value 

or  X- Braced  H- Frames 


Many  times  serious  difficulties  are  encountered  in 
obtaining  right-of-way  for  side  guying  H-frame 
structures.  If  wood  braces  could  be  substituted, 
giving  the  required  strength  and  eliminating  right-of- 
way  difficulties,  Hughes  Brothers  of  Seward,  Neb.,  felt 
that  a  large  saving  would  be  effected  in  labor,  material 
and  right-of-way  expense.  To  obtain  definite  informa¬ 
tion  on  various  schemes  of  bracing  they,  with  the  assist¬ 
ance  of  the  lowa-Nebraska  Light  &  Power  Company, 
conducted  a  series  of  tests,  some  results  of  which  are 
presented  in  Table  I. 

The  poles  used  in  all  of  the  tests  were  Western  red 
cedar,  ^-in.  guaranteed  Pentrex  treated,  taken  from  the 
stock  of  the  utility  company,  and  were  of  measurements 
and  class  shown  in  data.  The  remaining  material  was 
taken  from  Hughes  Brothers  stock.  The  crossarms  were 
all  5|  X  7^  in.  x  22  ft.  Washington  fir.  The  arm  braces 
were  standard  size  “D”  and  the  “XX”  braces  CBX-2,  ex¬ 
cept  where  modifications  are  indicated  in  the  drawings  or 


comments.  V'ertical  loading  was  obtained  by  use  of  a 
flexible  steel  beam  loaded  to  2,250  lb.,  this  being  equiva¬ 
lent  to  ^  in.  radial  ice  loading  on  three  No.  4/0  A.C.S.R. 
wires  strung  in  575-ft.  spans.  Transverse  loading  was 
obtained  by  use  of  a  power  winch,  as  indicated.  It  was 
felt  that  this  method  duplicated  actual  operating  condi¬ 
tions  very  closely,  as  the  conductors  stood  at  approxi¬ 
mately  the  same  angle  at  the  time  of  maximum  load  or 
structure  failure  as  those  of  actual  field  failures,  checked 
by  photographs  and  observations  of  the  various  engineers 
witnessing  the  test. 

As  a  result  of  these  tests  and  subsequent  studies,  com¬ 
paring  the  strengths'  of  cross-braced  and  unbraced 
H- frames,  using  different  classes  of  poles  and  separa¬ 
tions,  Hughes  Brothers  reached  the  following  conclu¬ 
sions  : 

Cross  bracing  of  H-frames  with  wood  members  is  not  only  a 
means  of  reducing  the  investment  in  transmission  lines  because 
lower  class  poles  can  be  used  to  get  the  same  strength,  but  where 


J  eye  bolt 
washer 


cross  arm 
Wash,  fir 


bolt 


^  bolls 


washer 


jf  >e4f  cross  braces 
Washington  fir - 


Pole  Mo  4 
class -5 


bolts 


■Hughes 


Hughes  braces 
type  CSX-2 
3^x4%  Wash.  fir~- 

Pole  No.  12 
class- S-^ 


\wood cross  arm 
braces  size-D  l 
2x5  Wash,  fir  / 


Pole  No  9 
class -I-’- 


bolts- 


10.000  lb.  (s  treng  1h)  6uy  wire 
attached  39* from  ground 
line  art  bottom 


Pttle 

Circum- 

Circum-  Cirrurn-  ference 
Pole  LenRth  ferenre  ference  Ground 

No.  Ft.  In.  Class  Top.  In.  Butt.  In.  Line,  In. 

1  40  4  I  33  50  47 

2  40  4  I  29  51  46 

3  40  4  3  27  42  40 

4  40  0  3  26  48  39 

5  40  4  I  31  56  48 

6  40  4  2  29  44  43 

7  40  0  3  30.5  44  42 

8  40  4  2  28.5  48.5  45.5 

9  40  4  I  29.5  53  44.5 

10  39  9  I  28  53.5*  50 

12  40  0  5  28  42  34.5 

13  40  0  5  25  44  35 

14  40  4  I  31  47.5  45 

15  40  0  5  28  44  36 


Theoretical 
M  R  Ground 
Line,  Ft. -Lb. 
153,492 
143,900 
94,617 
87,697 
163,499 
117.543 
109.530 
139.259 
130.278 
184,800 
60.707 
63.386 
134.719 
68,976 


Structure  A  was  tested  to 
serve  as  a  basis  of  com¬ 
parison.  Characteristics 
of  the  poles,  which  were 
i-in.  Pentrex  treated,  are 
given  in  the  table.  The 
crossarm,  hardware  there¬ 
on,  separation  of  poles 
and  spacing  of  conductor 
attachment  were  the  same 
in  all  cases  as  in  struc¬ 
ture  A,  except  where  in¬ 
dicated  otherwise. 


bolts 


Hughes  brace 

Washington  fir 

•Pole  No.  7 
class -3 


bolts 


Fig.  1 — Some  of  the  structures  tested  for  strength  and  deflection 
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''Hugnes  ' 
wood  cross  arm 
braces  size  ■  D 
2x3  Wash  fir 

bolts 

Pole  No  2 

x^Pole  No.  / 

class- ! -* 

--  ■ 

J  ®  . 

class -1 

— 

Fig.  2 — Method  of  applying  horizon¬ 
tal  and  vertical  loadings  to  simulate 
service  conditions 

A  slightly  different  arrangement  was  used 
in  the  first  three  tests,  but  was  abandoned 
in  favor  of  this. 


Plumb  tint  to 
jnoasurv  for  deflection^ 

Measurement  for  beam 
disptacemen  A 


‘fioieer  winch  in  truck 
— .  60'  . 


.Weighted  beam 
’  2,750  lb 

> - - 

^'Readings  iuiMn  for 

beam  height 


,53  ky.  wood  strain 
!  Guy  insulators 


_ m _ 41 _ Bt- - W - ^  - 

jj  Dynamometer.':  IJ  ''A 

. . 65'  . . ■!>*<-  20'  -w 


guys  have  been  used  in  the  past  on  this  type  structure  a  great 
saving  in  right-of-way  requir^  is  accomplished.  The  initial  cost 
of  these  braces  as  compared  to  guys,  in  many  instances,  is  con¬ 
siderably  less.  The  impulse  flashover  difficulties  encountered  by 
the  use  of  metal  guys  is  entirely  eliminated.  A  much  stronger  line 
with  less  maintenance  or  operating  costs  is  thereby  obtained. 

Some  observations  regarding  the  individual  tests  sum¬ 
marized  in  Table  I  follow : 

Observations  on  tests  of  structures 

(A)  The  crossarm  tended  to  bow  down  at  ends.  Pole 
6  failed  first,  fracturing  diagonally  from  ground  line  to 
several  feet  above;  pole  5  broke  at  ground  line. 

(B)  Failure  of  the  poles  followed  immediately  after  a 
4-in.  brace  bolt  through  the  arm  failed  in  shear,  throw¬ 
ing  the  added  transverse  load  to  the  poles.  Advantage 
was  taken  of  this  experience  to  substitute  |-in.  bolts  in 
structure  F.  An  improvement  of  26  per  cent  was  ob¬ 
tained  over  structure  A,  but  it  was  felt  that  the  ultimate 
possibilities  of  this  type  of  bracing  were  not  reached.  It 
is  believed  that  the  improvement  in  strength  results  from 
the  braces  tending  to  fix  the  position  of  the  upper  ends 
of  the  poles,  giving  the  improvement  in  resisting  moment 
found  in  a  beam  fixed  at  one  end  with  the  other  end  free 
but  guided,  over  that  obtained  in  a  simple  cantilever 
beam. 

Pole  1  broke  first,  failing  at  the  ground  line;  pole  2 
failed  several  feet  above  ground.  The  failure  of  pole  1, 
which  was  caused  by  the  combined  vertical  and  horizontal 
loads,  resulted  in  the  fiber  stress  shown  in  the  table. 
Considering  deductions  in  strength  based  on  improper 
incision,  this  checks  with  the  value 
which  would  be  expected.  Table  i 

(C)  The  arm  braces  are  similar 

to,  but  heavier  than,  those  used  in  Structure  Identification-* A 
structure  B.  Poles  of  lower  class 
were  used  to  prove  or  disprove 
whether  additional  structure  strength  Pole  Nombe 

could  be  obtained  with  lower  class 
poles  and  braces,  compared  with 

larger  unbraced  poles.  The  results  Dynamometer  reading 

indicated  this  to  be  true.  The  com-  failure  (ib.) . 

pression  brace  buckled  at  maximum  Top  deflation  at  failure 
load,  indicating  the  desirability  of  stressdiagramdb.).. 
using  some  form  of  clamp  to  reduce  '®d[agram1?b.K°.™.!!7 
the  unsupported  length  of  brace.  In-  Fiber  stress  in  pole  fir 

vestigation  of  the  braces  also  indi-  Tht^ettirhoril.Toa!^^ 
cated  that  two  bolts  on  the  end  fit-  veiopmg  5,600  (ib.  p 

,  />-•..  1  1  1  1  sq.  in.)  fiber  stress 

tings  were  not  sumcient  to  hold  the  ground  line  considerii 
loads  transmitted  through  the  braces.  unbrac^strs.asst.  a 

improved  designs  involving  both  of  theoretical  load . 

these  features  were  incorporated  in  *^fur^^bW^on^  stri 

later  tests.  This  structure  show'ed  an  ture  .\2 . 

improvement  of  139  per  cent  over  » These  fiber  stresses 

structure  B,  but  did  not  represent  the  "TAitstr^Lresareas 

ultimate  possibilities  as  the  poles  and  compressive  stress* 

I  1-  1  .  f  -1  secondary  stresses  prod 

tnemselves  did  not  seem  near  failure  •  structure  f  is  indet 

at  tlie  time  the  brace  broke.  on  pole  opposite  pole  fi 

Oh.servation  during  the  test  indi-  *  Poles  did  not  fail. 


cated  that  when  crossarms  of  sufficient  safety  factor  are 
used  the  value  of  short  crossarm  braces  is  questionable 
when  used  in  connection  with  “X”  braces. 

(D)  This  structure  was  constructed  to  prove  or  dis- 
])rove  the  value  of  raking  the  poles  of  an  H-frame  to  get 
better  transverse  strength.  The  results  indicate  that  no 
improvement  in  strength  was  obtained;  in  fact,  this  rak¬ 
ing  is  a  disadvantage,  as  the  back  pole  (14)  is  subjected 
to  a  bending  moment  not  only  from  the  transverse  load 
but  from  vertical  conductor  load  as  well,  due  to  its  angu¬ 
lar  position,  whereas  the  near  pole  (15)  is  nearer  upright 
at  time  of  maximum  load  and  acts  more  as  a  column. 
The  resisting  moment  of  the  two  poles  cannot  be  added 
to  obtain  total  strength,  as  the  load  is  not  divided  evenly 
under  transverse  loading. 

Both  poles  broke  at  ground  line;  pole  14  failed  first. 
The  use  of  poles  of  large  difference  in  ground  line  cir¬ 
cumference  is  questionable.  Due  to  this  variance,  pole 
14  assumed  2,840  lb.,  while  pole  15  assumed  1,160  lb.  of 
the  total  4,000  lb.  horizontal  load,  based  on  the  assump¬ 
tion  that  the  load  carried  by  the  two  poles  is  proportional 
to  the  fourth  power  of  their  diameters  at  the  ground  line. 

(E)  Results  were  very  satisfactory,  the  “X”  braces 
transmitting  the  transverse  load  to  a  point  lower  on  the 
poles  and  increasing  the  strength  ratio  245  per  cent  over 
the  unbraced  structure  A.  The  clamp  on  the  “X”  brace 
proved  satisfactory,  as  it  reduced  the  unsupported  length 
and  prevented  the  compression  member  from  buckling, 
but  still  permitted  movement  of  the  braces  so  as  properly 
to  distribute  the  transverse  load  between  poles. 


Table  I — Deflections  and  Stresses  in  Structures  at  Failure 


Pole  Numbers 


Dynamometer  reading  at 
failure  (lb.) . 

5,400 

7,200 

8,400 

4,000 

9,500 

9,600 

9,700 

Top  deflection  at  failure . . 

6ft.  lOin. 

6  ft.  Oin. 

2  ft.  4  in. 

7  ft.  8  in. 

3  ft.  I  in. 

5  ft.  3  in. 

1  ft.  II  in. 

Horizontal  load  from 
stress  diagram  (lb.) .... 

3,925 

5,370 

6,550 

4.000 

9,480 

9,500 

9,660 

Vertical  load  from  stress 
diagram  (lb.) . 

3,785 

4,560 

5,160 

2,510 

4,300 

3,775 

3,900 

Fiber  stress  in  pole  first 
failing*  (lb.  persq.  in.). 

4,550 

5,530 

*3,240 

5,760 

6,550 

5,560 

*3,230 

Theoretical  horiz.  load  de¬ 
veloping  5,600  (lb.  per 
sq.  in.)  fiber  stress  at 
ground  line  considering 
unbraced  strs.  as  st.  A. . 

8,770 

9,300 

5,700 

6,365 

3,880 

9,840 

7,770 

Ratio  actual  load  to 
theoretical  load . 

0.61 

0.78 

1.47 

0.63 

2.45 

0.975 

1.25 

Relative  values  of  struc¬ 
tures  based  on  struc¬ 
ture  . 

1.00 

2.20 

3.20 

1.00 

3.08 

1 

3.64 

1  These  fiber  stresses  were  calculated  after  making  allowance  for  pole  incision,  where  failure  occurred  at 
ground  line. 

t  All  structures  are  assumed  to  be  of  balanced  symmetrical  design,  all  materials  to  develop  full  shear,  tensile 
and  compressive  stresses.  It  is  also  assumed  that  all  joints,  connections,  etc.,  are  rigid  and  that  there  are  no 
secondary  stresses  produced  by  distortion. 

•  Structure  F  is  indeterminate  due  to  secondary  forces  and  force  couple  at  ground  line  resolving  into  uplift 
on  pole  opposite  pole  from  pull. 

*  Poles  did  not  fail. 
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Looiol  in  Pounds 


Fig.  3 — Deflection  of  structures  at  different  loadings 

The  loadings  correspond  to  the  dynamometer  reading 
(Fig.  2)  and  had  to  be  converted  to  horizontal  and  ver¬ 
tical  components  at  conductor  attachments  by  use  of 
stress  diagrams.  No  corrections  are  made  for  difference 
In  pole  strengths. 


The  first  pole  to  break  was  13,  the  fracture  occurring 
20  ft.  above  ground  and  just  below  the  lower  cross  brace 
attachment.  Pole  12  broke  at  the  ground  line. 

(F)  This  structure  is  a  duplicate  of  structure  B,  ex¬ 
cept  that  f-in.  bolts  were  used  in  attaching  the  arm  brace 
to  the  crossarm  and  a  10,C)00-lb,  cross  guy  was  used  be¬ 
tween  poles.  Results  indicate  26  per  cent  improvement 
in  strength  over  structure  B  and  58  per  cent  over  struc¬ 
ture  A,  partly  due  to  increased  strength  in  arm  braces 
and  partly  to  the  cross  guy.  One  disadvantage  of  this 
type  of  guy,  aside  from  the  lowering  of  impulse  value, 
is  that  to  strengthen  the  structure  the  guy  must  carry  the 
entire  transverse  load  with  a  short  lead,  as  the  poles  will 
not  take  any  transverse  load  without  deflection,  which 
the  guy  will  not  permit. 

In  this  case,  using  two  class  1  poles  good  for  9,000  lb. 
transverse  load,  the  guy  at  20  deg.  lead  angle  must  have 
an  ultimate  strength  of  26,500  lb.  If  the  lower  guy 
attachment  was  raised  to  prevent  excessive  uplift  on  the 
back  pole  increased  bending  moment  would  result  in  the 
latter,  causing  failure. 

Pole  10  failed  at  a  point  13  ft.  from  the  ground,  due 
to  the  combination  of  column  loading  (producing  crush¬ 
ing  stress)  and  bending  moment  produced  by  horizontal 
load.  Observation  of  this  structure  during  and  after 
failure  indicated  definitely  a  combined  type  failure,  due 
neither  to  bending  nor  crushing  stress  separately.  The 
guy,  while  preventing  deflection,  to  a  certain  extent, 
causes  a  column  loading  effect,  which,  due  to  the  excep¬ 
tional  high  ratio  of  least  dimensions  to  length  (33  to  1), 
is  undesirable  in  this  type  structure. 

(G)  This  structure  is  a  duplicate  of  structure  D,  ex¬ 
cept  that  class  2  and  3  poles  were  used  and  the  upper 
brace  attachment  was  placed  4  ft.  below  the  crossarm 
instead  of  2  ft.  This  heavy  braced  structure  was  tested 
in  order  to  determine  maximum  ]X)ssible  transverse  load¬ 
ings  with  reasonable  sized  braces  and  attachments.  Fail¬ 
ure  occurred  by  shearing  of  a  |-in.  bolt  at  the  upper 
brace  attachment  on  pole  7.  Although  this  failure  was 
disappointing,  it  clearly  demonstrated  the  possibilities  of 
increased  transverse  strength  and  minimum  top  deflec¬ 


tions  by  using  braces  with  fittings  and  attachments  of 
adequate  and  well-balanced  design. 

Investigation  of  fiber  stress  revealed  that  the  poles 
were  stressed  to  only  about  half  their  ultimate  strength. 
The  highest  stress  was  on  pole  8  (which  is  opposite 
from  that  which  failed  first  in  structure  E)  and  was  due 
to  the  difference  in  ground  line  circumference  or  pole 
cross-section. 

After  completion  of  tests  above,  experiments  were  con¬ 
ducted  on  the  brace  fittings,  altering  the  design  to  develop 
sufficient  strength  to  shear  |-in.  bolts  at  approximately 
32,000  lb.,  and  later  tested  in  subsequent  full-size  struc¬ 
tures  and  found  satisfactory. 

T 

Post-Lightning  Test  Catches 
Fast  Meters 

By  H.  L.  THOMPSON 

Superintendent  of  Lighting  Hartford  Electric  Light  Company 

Watt-hour  meter  maintenance  and  test  methods  have 
improved  to  the  point  where  service  meter  accuracies 
warrant  extended  periods  between  routine  tests,  yet  a 
few  meters  are  still  found  off  calibration.  These  occa¬ 
sional  troublemakers  must  be  eliminated  or  greatly  re¬ 
duced  in  number  before  periodic  test  schedules  can  be 
lengthened  beyond  four  to  six  years. 

Evidence  points  to  the  fact  that  lightning  is  the  prin¬ 
cipal,  if  not  the  sole,  cause  of  these  failures.  Systematic 
follow-up  after  lightning  storms  has  demonstrated  that 
the  score  can  be  greatly  improved  and  the  results  ob¬ 
tained  can  be  used  as  forceful  argument  for  a  lengthened 
periodic  test  schedule. 

Examination  of  meters  near  lightning  outages  is  a 
common  practice.  Test  of  such  meters  was,  however, 
not  undertaken  in  Hartford  actively  until  the  summer  of 
1932.  In  the  first  place  it  was  not  sufficient  to  rely  on 
notice  of  service  interruptions  due  to  blown  fuses  or 
burned-out  transformers.  Sixty-cycle  power-follow  may 
affect  the  accuracy  of  meters  or  injure  them  without  in¬ 
terrupting  the  service;  also,  blown  secondary  fuses  may 
be  replaced  by  the  consumer  without  notifying  the  com¬ 
pany.  Therefore,  the  co-operation  of  the  fire  depart¬ 
ment,  the  telephone  company  and  the  local  office  of  the 
Weather  Bureau  was  solicited  and  secured.  General  em¬ 
ployees  were  also  asked  to  report  lightning  damage  to 
houses,  poles,  trees,  etc.,  and  the  newspapers  were 
scrutinized  for  such  reports. 

A  meter  tester  was  then  dispatched  to  these  locations 
to  test  the  service  meter  nearest  to  the  scene  of  the  re¬ 
ported  stroke.  If  evidence  of  lightning  effect  on  the 
meter  was  discovered  meters  in  adjacent  houses  were 

Test  After  Lightning  Discloses  Meters  That  Are  Fast 

^Total  Periodic  Tests— >  Tests  After  Lightning 

(Year  of  i932T  (Summer  of  1932) 


Light  Load  Full  Load  Light  Irf)ad  Full  l  oad 
Per  Per  Per  I'er 

Kegistration  No.  Cent  No.  Clent  No.  Gent  No.  Cent 

Over  104  per  cent .  5?  0.30  31  0.  18  13  5.78  14  6.22 

101.5  to  104  per  cent .  703  4.03  458  2.53  47  20.90  3415.10 

98. 5to  101. 5percent....  12,954  74.34  15,361  88.  18  148  65.75  17176.02 

96  to  98. 5  per  cent .  3,624  20.75  1,577  9.05  11  4.90  I  0.44 

Below  96  per  cent .  iOl  0.57  9  0.05  2  0.89  I  0.44 

Stopped .  2  0.01  1  0.01  4  1.78  4  1.78 


TotalTests .  17,437  17.437  225  225 
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Final  Manufacturers,  Code  Clauses 


The  final  articles  in  the  code  for  electrical  manufacturers  were  omitted 
in  the  August  19  issue  of  Electrical  World  because  of  an  unfortunate 
error.  These  articles  are  very  important,  especially  Article  X,  and  are  as 
follows : 


X.  If  the  supervisory  agency  determines 
that  in  any  branch  or  subdivision  of  the 
electrical  manufacturing  industry  it  has 
been  the  generally  recognized  practice  to 
sell  a  specified  product  on  the  basis  of 
printed  net  price  lists,  or  price  lists  with 
discount  sheets,  and  fixed  terms  of  pay¬ 
ment  which  are  distributed  to  the  trade, 
each  manufacturer  of  such  product  shall 
within  ten  days  after  notice  of  such  deter¬ 
mination  file  with  the  supervisory  agency  a 
net  price  list  or  a  price  list  and  discount 
sheet  as  the  case  may  be  individually  pre- 
I)ared  by  him  showing  his  current  prices, 
or  prices  and  discounts,  and  terms  of  pay¬ 
ment,  and  the  supervisory  agency  shall 
immediately  send  copies  thereof  to  all 
known  manufacturers  of  such  specified 
product.  Revised  price  lists  with  or  with¬ 
out  discount  sheets  may  be  filed  from  time 
to  time  thereafter  with  the  supervisory 
agency  by  any  manufacturer  of  such  prod¬ 
uct,  to  become  effective  upon  the  date 
specified  therein,  but  such  revised  price 
lists  and  discount  sheets  shall  be  filed  with 
the  supervisory  agency  ten  days  in  advance 
of  the  effective  date,  unless  the  supervisory 
agency  shall  authorize  a  shorter  period. 
Copies  of  revised  price  lists  and  discount 
sheets,  with  notice  of  the  effective  date 
si)ecified,  shall  be  immediately  sent  to  all 


known  manufacturers  of  such  product,  who 
thereupon  may  file,  if  they  so  desire,  revi¬ 
sions  of  their  price  lists  and/or  discount 
sheets,  which  shall  become  effective  upon 
the  date  when  the  revised  price  list  or 
discount  sheet  first  filed  shall  go  into  effect. 

If  the  supervisory  agency  shall  deter¬ 
mine  that  in  any  branch  or  subdivision  of 
the  electrical  manufacturing  industry  not 
now  selling  its  products  on  the  basis  of 
price  lists  with  or  without  discount  sheets 
with  fixed  terms  of  payment  the  distribu¬ 
tion  or  marketing  conditions  in  said  branch 
or  subdivision  are  similar  to  or  the  same 
as  the  distribution  or  marketing  conditions 
in  a  branch  or  subdivision  of  the  industry 
where  the  use  of  price  lists  with  or  without 
discount  sheets  is  well  recognized,  and 
that  a  system  of  selling  on  net  price  lists 
or  price  lists  and  discount  sheets  should 
be  put  into  effect  in  such  branch  or  sub¬ 
division,  each  manufacturer  of  the  product 
or  products  of  such  branch  or  subdivision 
shall  within  twenty  days  after  notice  of 
such  determination  file  with  the  sui)er- 
visory  agency  net  price  lists  or  price  lists 
and  discount  sheets  as  the  supervisory 
agency  may  direct  containing  fixed  terms 
of  payment  showing  his  prices  and  dis¬ 
counts  and  terms  of  payment,  and  such 
price  lists  and/or  discount  sheets  and  terms 


of  payment  may  be  revised  in  the  manner 
hereinabove  provided. 

No  employer  shall  sell  directly  or  in¬ 
directly  by  any  means  whatsoever  any 
product  of  the  industry  covered  by  the 
provisions  of  this  article  at  a  price  lower 
or  at  discounts  greater  or  on  more  favor¬ 
able  terms  of  payment  than  those  pro¬ 
vided  in  his  current  net  price  lists  or  price 
lists  and  count  sheets. 

XI.  Aggregations  of  employers  having 
a  common  interest  and  common  problems 
will  be  grouped  by  National  Electrical 
Manufacturers  Association  for  administra¬ 
tive  purposes  in  various  subdivisions  or 
product  classifications  and  report  of  such 
grouping  made  to  the  administrator. 

XII.  In  each  subdivision  or  product 
classification  there  will  be  a  supervisory 
agency  approved  or  appointed  by  the  board 
of  governors  or  the  executive  committee 
of  National  Electrical  Manufacturers  Asso¬ 
ciation  and  report  thereof  made  to  the 
administrator.  If  normal  complaint  is 
made  to  National  Electrical  Manufactur¬ 
ers  Association  that  the  provisions  of  this 
code  have  been  violated  by  any  employer, 
the  proper  supervisory  agency  shall  inves¬ 
tigate  the  facts  and  to  that  end  may  cause 
such  examination  or  audit  to  be  made  as 
may  be  deemed  necessary. 

XIII.  The  President  may,  from  time  to 
time,  cancel  or  modify  any  order,  approval, 
license,  rule,  or  regulation  issued  under 
Title  I  of  the  National  Industrial  Recov¬ 
ery  Act. 


tested.  An  inspection  of  the  neutral  fjround  was  also 
made  and  a  sketch  of  the  service  and  nearest  lightning 
arrester  layout  incorporated  with  the  tester’s  report. 

During  the  summer  of  1932  the  locations  of  101  re¬ 
ported  lightning  strokes  were  visited  and  225  meters 
tested.  Sixty-eight  meters  (30  per  cent  of  the  total) 
were  more  than  1-^  per  cent  fast  or  else  defective.  Four¬ 
teen  meters  were  over  the  legal  limit  of  4  per  cent. 
Twelve  were  removed  for  overhauling.  The  results  have 
fixed  the  determination  to  continue  and  further  perfect 
the  practice. 

The  bearing  of  these  data  upon  the  periodic  test  period 
can  be  sensed  by  comparing  them  with  the  corresponding 
figures  for  periodic  tests.  For  the  year  1932,  31  meters, 
or  18/100  of  1  per  cent,  were  found  over  4  per  cent 
fast,  as  compared  with  fourteen  meters  found  fast  in  the 
special  post-lightning  test.  Presumably  if  special  light¬ 
ning  tests  had  been  made  each  year  over  the  four-year 
test  period  they  would  have  prevented  the  continuance 
of  a  large  proportion  of  the  fast  errors  otherwise  dis¬ 
covered  only  on  the  periodic  tests  reported  to  the  Public 
Utilities  Commission. 

T 

Much  Undeveloped  Canadian  Hydro 

Five-sixths  of  Canada’s  known  available  water  power 
still  awaits  development,  the  Dominion  Water  Power  and 
Hydrometric  Bureau  reports.  Unlike  the  condition  in  the 
United  States,  much  of  this  is  in  the  eastern  part  of  the 
country,  not  excessively  remote  from  the  industrial  area. 


Analysis  of  existing  plants  shows  the  average  machine 
installation  to  be  30  per  cent  greater  than  the  ordinary 
six-month  flow  power.  Using  this  ratio,  it  is  computed 
that  the  present  recorded  sources,  with  an  aggregate  of 
33,600,000  hp.,  will  permit  of  a  turbine  installation  of 
about  43,700,000  hp.,  whereas  only  about  7,000,000  hp. 
has  been  installed.  No  account  is  here  taken  of  possible 
unrecorded  rapids  and  falls  still  to  be  studied,  especially 
in  the  less  explored  northern  regions.  Additions  during 
1932  amount  to  379,000  hp.,  or  5.7  per  cent,  and  during 
the  past  two  years  to  920,000  hp.,  or  15  per  cent. 

Of  the  present  total,  central  stations  have  6,111,641  hp., 
pulp  and  paper  mills  600,996  hp.  and  other  industries 
332,623  hp.  Of  the  last  named  more  than  110,000  hp.  is 
in  the  mineral  industries. 

Potential  and  Developed  Water  Power  in  Canada 

Available  24-Hour 
Power  at  80  Per  Cent 
Efficiency 

At  Ordi-  At  Ordi¬ 
nary  Mini-  nary  Six  - -  Turbine  Installation  - « 

mum  Flow,  Months  1930  1931  1932 


Province  Hp.  Plow,  Hp.  Hp.  Hp.  Hp. 

Prince  Edward  Island  3,000  5,300  2,439  2,439  2,439 

Nova  Scotia .  20,800  128,300  114,224  111,999  112,167 

New  Brunswick .  68,600  169,100  113,681  133,681  133,681 

Quebec .  8,459,000  13,064,000  2,718,130  3,100,330  3,357,320 

Ontario .  5,330,000  6,940,000  2,088,055  2,145,205  2,208,105 

Manitoba .  3,309,000  5,344.500  311,925  390,925  390.925 

Saskatchewan .  542,000  1,082.000  42.035  42,035  42,035 

Alberta .  390,000  1,049,500  70,532  70,532  71,597 

British  Columbia....  1,931,000  5,103,500  630,792  655,992  713,792 

Yukon  &N.W.  Terr.  294,000  731,000  13,199  13,199  13,199 


Canada .  20,347,400  33,617,200  6,125,012  6,666,337  7,045,260 


September  2, 1933  —  ELECTRICAL  WORLD 


307 


Radio  Power  from 

High-Voltage  Rectifiers 


By  N.  KOTSCHUBEY 

Brown,  Boivri  &  Company,  Ltd.,  Zurich,  Switzerland 

INTENSIVE  development  of  wireless  transmission 
and,  above  all,  the  big  outputs  for  which  individual 
transmitting  valves  can  now  be  made  have  brought 
about  a  corresponding  transformation  of  the  converter 
plants  to  supply  d.c.  to  these  stations.  The  general  trend 
of  the  development  of  such  equipments  was  in  the  course 
of  recent  years  to  increase  the  output  of  the  transmit¬ 
ting  valves  without  being  obliged  to  use  a  large  number 
of  valves  in  parallel.  Transmitting  valves  are  now  built 
for  d.c.  voltages  up  to  25,000.  Experience  gained  recently 
in  numerous  plants  working  with  mercury-arc  rectifiers 
proves  that  for  outputs  as  low  as  60  kw’.  and  upward  and 
at  voltages  over  10,000  this  type  of  converter  is  the  most 
economical  and  the  most  reliable. 

The  first  rectifier  for  400  kw\  output  at  a  service  volt¬ 
age  of  12,000  w'as  put  into  service  in  the  year  1929  by 
the  Marconi  Wireless  &  Telegraph  Company,  Chelms¬ 
ford.  Metal-clad  mercury-arc  rectifiers  have  since  been 
generally  adopted  for  most  of  the  new  broadcasting  sta¬ 
tions.  The  Marconi  Wireless  Company,  which  equip]:)ed 
the  broadcasting  stations  of  Warsaw’,  Poland,  Beromiin- 
ster  (.Sw’itzerland),  Athlone  (Irish  Free  State)  and 
Monte  Ceneri  (Switzerland)  adopted  in  these  plants 
throughout  metal-clad  mercury-arc  rectifiers,  the  output 
of  which  varies  between  60  and  500  kw.  The  Warsaw 
station  has  tw’O  500-kw.  mercury-arc  rectifiers  operating 
at  15.000  volts  d.c.  The  Athlone  broadcasting  station  of 
the  Irish  Free  State  has  two  230-kw’.,  13,000-volt  rectifi¬ 
ers.  The  Hungarian  subsidiary  company  of  the  Standard 
Telephone  &  Telegraph  Company  also  decided  to  use  in 
the  new  Hungarian  broadcasting  station  in  the  neighbor¬ 
hood  of  Budapest  a  500-kw’.,  22,000-volt  metal-clad 
Brown  Boveri  mercury-arc  rectifier  unit.  An  800-kw'., 
18,000- volt  mercury-arc  rectifier  has  just  been  put  into 
operation  in  a  Mexican  station.  In  eleven  new  broadcast¬ 
ing  stations  installed  by  the  German  postal  authorities 
metal-clad  mercury-arc  rectifiers  replaced  the  formerly 
adopted  motor-generator  sets,  as  w’ell  as  the  thermionic 
hot-cathode  rectifiers.  All  of  these  rectifiers  operate  under 
normal  conditions  at  6,000-13,000  volts.  One  rectifier 
installed  at  Zeesen  has  been  submitted  to 'protracted  tests 
for  more  than  a  year  under  d.c.  pressure  up  to  20,000 
volts  and  the  results  reached  at  such  high  'd.c.  voltages 
were  astonishing  and  show’ed  that  the  further  develop¬ 
ment  of  this  s|:»ecial  type  of  metal-clad  rectifier  was  most 
promising. 

Design  modified  for  high  voltage 

Several  important  alterations  had  to  be  adopted  for 
rectifiers  used  for  voltages  over  5,000,  especially  the 
anodes  and  au.xiliaries.  'The  general  layout  of  a  high- 
tension  rectifier  plant  is  somewhat  similar  to  that  usually 
adopted  for  mercury-arc  rectifier  units  used  in  railway 
service.  Each  rectifier  has  six  main  anodes,  tw’o  excita- 


Fig.  1 — Swiss  broadcasting  station’s  (Beromunster) 
270-kw.,  13,000-volt  metal-clad  mercury  rectifier 
with  grid  control 


tion  anodes  and  an  automatic  ignition  device.  The 
cathode  under  the  tank  is  usually  electrically  connected 
to  the  anodes  of  the  transmitting  valves.  The  negative 
rectifier  pole  is  formed  by  the  neutral  point  of  the  main 
transformer  and  it  is  connected  to  the  cathode  of  the 
transmitting  valve.  It  remains  thus  earthed  as  well. 

The  main  transformer  is  built  as  an  ordinary  rectifier 
transformer  and  is  distinguished  by  very  heavy  insula¬ 
tion  of  the  secondary  winding.  On  the  primary  side  the 
set  is  protected  by  a  three-pole  alternating-current  cir¬ 
cuit  breaker  equipped  w’ith  overcurrent  relays.  No  cir¬ 
cuit  breaker  is  required  on  the  d.c.  side. 

Three  schemes  for  voltage  regulation 

For  the  voltage  regulation  in  high-tension  mercury- 
arc  rectifier  plants  three  different  arrangements  can  be 
adopted.  These  are  induction  regulators,  regulating 
transformers  with  step  switches,  and  grid  control.  Induc¬ 
tion  regulators  allow  of  obtaining  a  very  satisfactory 
regulation  curve,  but  lower  the  over-all  efficiency  of  tlie 
plant  as  well  as  the  power  factor.  Regulating  trans¬ 
formers  for  step  switches  can  be  used  with  from  20  to  60 
steps,  according  to  the  system  of  connections.  Regula¬ 
tion  of  the  voltage  thus  obtained  is  not  gradual,  but  is  in 
jerks  from  step  to  step.  For  various  transmission  service 
this  drawback  can  be  disregarded  as  adjustment  of  the 
voltage  during  service  is  seldom  required. 
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Fig.  2 — Grid  control  by  synchronous  contact-maker 

Time  lag  of  ignition  varied  to  regulate  duration  of  arc 
current  and  therefore  of  mean  electrode  voltage. 


Fig.  3 — Filter  aids  transformer  reactance  in 
smoothing  voltage  wave 


It  seems  that  the  voltage  regulation  by  grid  control  as 
used  in  high-voltage  rectifier  plants  presents  advantages 
which  are  common  to  both  the  above-mentioned  methods 
of  voltage  regulation  and  at  the  same  time  avoids  the  dis¬ 
advantage  of  lowering  the  over-all  efficiency  and  the 
power  factor  of  the  plant.  Grid  control  voltage  regula¬ 
tion  consists  in  the  displacement  of  the  point  of  ignition 
of  the  rectifier  arc;  that  is,  it  is  possible  to  control  the 
moment  at  which  the  arc  strikes  during  the  positive  half 
wave.  For  that  purpose  the  negative  jxjtential  is  con¬ 
tinuously  applied  to  the  grids  from  an  auxiliary  low- 
voltage  d.c.  source  through  a  special  contact  maker.  By 
the  displacement  of  the  contact  maker  it  is  possible  to 
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Fig.  4 — Grid  control  clears  1,000  per  cent  short 
in  0.013  second 


obtain  the  desired  point  at  which  the  arc  strikes.  It  is 
therefore  possible  to  arrange  that  the  arc  always  strikes 
with  a  constant  time  lag  relative  to  the  point  on  the  posi¬ 
tive  half  wave  at  which  the  arc  would  strike  if  the  grid 
were  not  charged  at  all.  The  middle  pa*‘t  of  Fig.  2  shows 
the  result  of  delaying  the  striking  point. 

Operation  of  the  grid  control  voltage  regulation  is 
usually  remote  and  actuated  directly  from  the  operator’s 
desk  in  the  transmitting  room.  By  operating  this  remote 
control  switch  it  is  possible  to  raise  or  to  lower  the  d.c. 
voltage  at  will.  The  readings  of  the  obtained  voltage  are 
made  on  a  voltmeter  mounted  in  a  si)ecial  insulated 
switchboard. 

A  successful  innovation  was  recently  made  in  connec¬ 
tion  with  the  adoption  of  grid  control  voltage  regulation 
of  high-tension  rectifiers.  This  innovation  consists  in  a 
very  efficient  protection  of  the  high-voltage  rectifier 
against  short  circuits  inside  or  outside  the  apparatus. 
This  is  not  only  a  protection  of  the  rectifier  but  of  the 
transmission  station  itself.  The  device  in  question  con¬ 
sists  in  another  utilization  of  the  control  grids  mentioned 
above.  The  grids  are  connected  up  continuously  with  the 
{X)sitive  pole  of  a  small  three-phase  direct-current  con¬ 
verter  through  suitable  bushings  and  limiting  resistances. 
The  imposition  of  a  positive  potential  raises  the  current¬ 
passing  qualities  of  the  anodes  so  that  the  latter  are  able 
to  take  very  low  loads  (down  to  a  few  milliamperes) 
without  trouble. 

Apart  from  these  grids  each  rectifier  is  equipped  with 
a  grid  relay  which  is  characterized  by  tbe  quality  of 
extraordinarily  rapid  action.  The  grid  relays  are  con¬ 
nected  to  the  secondary  side  of  a  current  transformer, 
which  in  turn  is  inserted  in  one  phase  of  the  incoming 
three-phase  supply.  As  soon  as  a  short-circuit  on  the 
d.c.  side  causes  the  grid  relay  to  act  the  current  systen 
feeding  the  grids  is  switched  over  to  the  negative  pole 
or  in  case  of  a  simultaneous  use  of  the  grid  control  volt¬ 
age  regulation  only  negative  potential  is  given  on  the 
grids.  This  prevents  the  ignition  of  all  the  anodes  which 
are  not  burning.  The  anodes  which  hapj^en  to  be  burning 
are  extinguished  in  a  space  of  time  which  is  less  than 
^  cycle.  Further,  the  system  of  protection  has  the 
valuable  property  of  taking  into  account  satisfactorily 
the  special  conditions  inherent  to  transmitting  valves, 
and  whatever  the  service  conditions  happen  to  be  the 
rectifier  will  be  cut  out  perfectly  and  in  tbe  shortest  ix)s- 
sible  time.  Thus  it  is  possible  to  prevent  the  transmitting 
valves  being  damaged  by  heavy  short-circuit  currents, 
this  because  the  rectifier  is  cut  out  in  a  very  short  sjiace 
of  time  and  the  cathode  of  the  valve  has  not  time  to  get 
too  hot. 

A  further  arrangement  allows  of  bringing  down  the 
service  voltage  to  its  lowest  value  automatically  after  the 
rectifier  has  been  cut  out ;  thus  starting  up  again  takes 
place  under  the  lowest  possible  voltage,  having  regard  for 
the  special  conditions  of  transmission  valve  operation. 
The  device  can  be  designed  so  that  after  service  has 
been  taken  up  again  the  pressure  comes  up  automatically 
to  the  value  desired  in  a  very  short  time. 

The  high-voltage  metal-clad  rectifier  is  in  all  respects 
the  best  converter  on  the  market  and  can  be  adopted  un¬ 
reservedly  for  various  transmitting  stations  owing  to  its 
service  reliability,  high  efficiency  and  general  insensi¬ 
bility  to  short  circuits,  excellent  pressure-regulating 
facilities,  contact  design  and,  above  all,  unlimited  length 
of  life. 
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Central  Station  June 
Revenue  More  Than  May 

Contrary  to  the  usual  course  at  this  time  of  year  the 
revenue  of  electric  light  and  power  companies  in  June 
materially  exceeded  that  of  May.  A  rise  of  more  than 
$3,500,000  brought  the  estimated  total  for  the  entire 
industry  in  the  United  States  to  $153,590,000,  and  so 
within  less  than  1  per  cent  of  last  year’s  total  for  the 
same  month. 


This  progressively  closer  approach,  month  by  month, 
to  the  corresponding  income  in  the  preceding  year  regis¬ 
ters  the  effect  of  expanding  industrial  energy  consump¬ 
tion.  As  recently  as  last  March  there  was  a  disparity 
of  9.7  per  cent.  This  shrank  to  7.5  in  April  and  5.3 
per  cent  in  May,  with  the  strong  probability  that  July 
will  be  the  first  month  since  the  autumn  of  1930  to  show 
an  excess  for  the  yearly  interval.  Operating  and  main¬ 
tenance  expenses,  $64,870,000,  though  greater  than  in 
May,  remained  2  per  cent  smaller  than  they  were  a  year 
ago. 

The  item  in  which  greatest  growth  was  reported  is 
the  energy  output,  6,708,000,000  kw.-hr.,  10  per  cent 
larger  than  last  year  and  3  per  cent 
more  than  in  May — unusual  because 
there  is  normally  a  decrease.  Energy 
from  fuel  was  18  per  cent  more  than 
in  May  and  8.5  per  cent  more  than 
in  June  of  1932.  This  is  the  first 
time  since  July,  1931,  that  the  year’s 
change  has  been  an  increase. 

Production  from  water  power  fell 
off  12  per  cent  from  May,  in  conse¬ 
quence  of  the  usual  diminution  of 
stream  flow,  but  maintained  a  lead  of 
12  per  cent  over  last  year.  It  con¬ 
stituted  42  per  cent  of  the  total  out¬ 
put. 

Output  was  larger  than  a  year  ago 
in  every  one  of  the  nine  geographical 
regions  except  the  Pacific,  and  sur¬ 
passed  May  in  all  except  the  South 
Atlantic. 

For  many  months  revenue  has  not 
only  been  diminishing  in  the  country 
as  a  whole,  but  each  individual  sec¬ 
tion  has  shown  a  decline  when  cor- 
res]X)nding  months  were  compared 
in  consecutive  years.  The  disparities 
were  not  large,  in  the  light  of  the 
shrinkages  suffered  by  some  other 
industries,  but  they  stood  out  in  con¬ 
trast  with  former  almost  uninter¬ 
rupted  growth. 

This  line  of  downward  movements 
has  at  last  been  broken.  The  figures 
reflect  the  demands  of  general  indus¬ 
try  in  the  East,  textiles  in  the  South, 
automobile  and  steel  production  in 
the  Central  area. 
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Table  I — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Correeponditif  Month  of  Previous  Year 


Month 

1933 

j  Generated,  Thousands  of  Kw.-Hr.* 

1  Purchased  for  Resale 

Total 

Hydro 

Fuel 

Generated 

Per  Cent 
Inc, 

Generated 

Generated 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

March . 

April . 

May . 

June . 

6,264,683 

6,0S8,66I 

6,573,647 

6,768,162 

—  8,2 
—  4,5 
+  5.4 
+  10.0 

2,879,329 

2,945,376 

3,220,470 

2,820,138 

—  1.2 
—  0.2 
+  13.9 
+  12.2 

3,385,354 

3,113,285 

3,353,177 

3,948,024 

—  13.3 

—  8.5 

—  0.8 
+  8.5 

1,604,000 

1,596,000 

1,709,000 

1,739,000 

—  6.0 
+  1.3 
+  2.4 
+  7.5 

Table  II — Regional  Revenue,  Energy  Output,  in  June,  1933 

Compared  with  Corresponding  Month  of  Previous  Year 


Revenue 

1  Energy  Generated,  Thousands  of  Kw.-Hr.* 

Region 

1  Total  1  Hydro  | 

Fuel 

Thousands  jPer  Cent 
of  Dollars  |  Inc.  I 

Generated  Generated 

Generated 

United  States.  . .  . 

153,590 

—  0.9 

6.768.162 

New  England . 

16,020 

+  2.7 

469,412 

Middle  .\tlantic. . . . 

39,620 

—  0.5 

1,673,596 

East  North  Central. 

35,650 

—  1.3 

1,558,055 

West  North  Central. 

12,610 

—  3. 1 

461,957 

South  Atlantic . 

18,1 10 

+  2.9 

818,657 

East  South  Central. 

5,270 

—  0.5 

319,546 

West  South  Central. 

8,140 

—  3.3 

368,773 

Mountain . 

3,515 

—  1.8 

202,024 

Pacific . 

14,655 

—  3.9 

896,142 

+  10.0 

2,820,138 

+  12.2 

3,948,024 

+ 

8.5 

+  21.0 

187,003 

+  7.1 

282,409 

+  32.4 

+  7.5 

524,317 

+  19.3 

1,149,279 

+ 

3.0 

+  11.7 

178,511 

+  13.6 

1,379,544 

+ 

1.5 

+  5.8 

150.816 

+  6.2 

311,141 

+ 

5.3 

+  24.0 

512,132 

+  39.0 

306,525 

+ 

5.3 

+  16.0 

277,633 

+  19.0 

41,913 

+ 

0.2 

+  3.3 

27,591 

+  361.0 

341,182 

2.7 

+  12.8 

165,113 

+  17.1 

36,911 

— 

6.0 

—  0.7 

797,022 

—  5.5 

99,120 

+  73.0 

Table  III — Central-Station  Financial 
Operations  in  the  United  States 

Compared  with  Corresponding  Month 
of  Previous  Year 


Month 

Total  Grose  Revenue 
from  Sale  of  Energy* 

Total  OperatinR  and 
Maintenance 
Expenset 

1933 

Thousands 

Per  Cent 
Inc. 

1933 

Thousands 

Per  Cent 
Inc. 

Mar. . . . 

$151,920 

—  9.7 

$64,550 

—  8.7 

April . . . 

151,420 

—  7.5 

63,380 

—  6.2 

May.. . . 

149,950 

—  5.3 

63,420 

—  4.5 

June.. . . 

153,590 

—  0.9 

64,870 

—  2.0 

'"Aggregate  gross  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  certain 
amount  of  duplication. 

tDoes  nqt  include  interest,  taxes,  depreciation  or 
sinking  fund,  with  some  unavoidable  exceptions. 


♦By  courtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central-station 
operations 
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^^No-Growth^^  Load  Curve  Aids 


Analysis 

By  GEORGE  E.  QUINAN* 

Chief  Engineer  Puget  Sound  Power  &  Light  Company 

During  the  past  few  years  the  records  of  energy 
.outputs  of  the  central  stations  of  the  country  have 
assumed  nation-wide  interest  as  barometers  of 
business.  They  are  computed  and  published  weekly  for 
the  country  as  a  whole,  and  any  apparent  increase  is 
held  as  a  precursor  of  business  revival.  Central-station 
engineers  and  accountants  also  are  showing  a  keen  inter¬ 
est  in  output  trends  because  of  the  bearing  on  revenue. 
Monthly  increases  or  decreases  are  usually  determined 
either  with  reference  to  the  corresponding  month  of  the 
previous  year  or  the  total  energy  output  for  the  year 
ending  with  the  current  month  is  compared  with  the  cor¬ 
responding  figure  for  the  previous  month. 

Because  of  seasonal  variations  in  the  electricity-using 
habits  of  central -station  customers  the  conclusions 
reached  frequently  are  erroneous.  For  example,  if  Jul]^ 
of  this  year  is  greater  than  July  of  last  year,  it  is  clear 
that  growth  has  occurred  during  the  year,  but  this 
growth  may  have  ended  six  months  previously  and  a 
decline  may  have  been  in  progress  since.  The  same  thing 
is  true  for  the  comparison  which  uses  the  year  ending 
with  current  month.  The  pertinent  question  today  is: 
Are  we  doing  better  than  we  were  last  month,  three 
months  ago,  six  months  ago?  The  record  of  system  out¬ 
put  does  not  give  the  answer. 

As  an  illustration,  the  monthly  energy  output  of  the 
Puget  Sound  Power  &  Light  Company  reached  its 
highest  point  of  record  in  November,  1930.  Each  month 
in  1930  was  higher  than  the  corresponding  month  of 
1929  up  to  November.  In  December  the  decline  appeared 
to  commence,  but  actually  it  started  in  August  and  had 
been  in  progress  for  four  months. 

Seasonal  changes  follow  the  sun  and  constitute  a  cycle 
one  year  in  length  before  repeating.  The  character  of 
the  cycle  and  the  magnitude  of  its  variations  depend  on 
the  types  of  load  carried  by  the  system.  An  exclusively 
lighting  load  when  plotted  would  approximate  a  sine 
curve.  A  load  largely  independent  of  light  and  weather, 
such  as  mining,  smelting,  chemical  industries,  etc.,  would 
be  fairly  free  of  seasonal  variations.  In  the  great  ma¬ 
jority  of  cases,  however,  the  monthly  energy  output  of  a 
central  station  shows  marked  variations  from  month  to 
nionth,  and  these  are  repeated  from  year  to  year. 

No-growth  curve  resembles  sinusoid 

The  load  curve,  either  positive  or  negative,  is  super¬ 
imposed  on  this  basic  cycle  and  obscures  it,  the  total 
load  consisting  of  the  sum  of  the  two.  Different  rates  of 

’^Abstract  of  a  paper  presented  at  the  Engineering  Section, 
No'thwestern  Electric  Light  and  Power  Association,  Portland, 
Ore. 


of  System  Progress 

As  a  business  barometer  and  an  index 
of  revenue,  energy  output  figures 
are  being  scrutinized  closely. 

A  static  reference  point  for  measuring 
growth  is  necessary  for  their  inter¬ 
pretation. 

growth  change  the  whole  appearance  of  the  energy  out¬ 
put  curve.  Stripped  of  its  growth — that  is,  the  no¬ 
growth  load  curve — the  purely  seasonal  curve  changes 
only  when  the  character  of  the  load  changes. 

For  accurate  interpretation  of  energy  output  figures  it 
becomes  necessary  to  determine  the  appearance  of  the 
cyclical  no-growth  curve.  This  curve  is  buried  in  every 
load  curve  and  can  be  found  nowhere  else.  If  it  were 
possible  to  create  a  static  epndition  for  one  year  with  no 
load  added  or  lost  and  no  increase  or  decrease  in  the 
customary  hours’  use  by  our  customers,  the  result  would 
be  a  succession  of  monthly  energy  outputs  that,  when 
plotted,  would  constitute  a  no-growth  load  curve.  This 
curve  at  the  end  of  a  year  would  begin  to  repeat.  Every 
January  would  be  the  same  as  every  other  January,  and 
so  far  all  the  other  months.  It  would  reveal  the  seasonal 
habits  of  the  customers  and  the  inherent  annual  load 
factor  of  the  system.  Such  a  curve  would  be  an  absolute 
reference  system  for  determining  growth,  whether  posi¬ 
tive  or  negative. 

As  stated  before,  the  no-growth  curve  is  buried  in  the 
actual  load  curve  of  the  system.  To  disclose  its  contours 
it  is  necessary  to  remove  the  overburden  of  growth. 
Now  if  it  is  possible  to  find  a  year  in  which  there  has 
been  a  uniform  rate  of  growth  and  to  determine  a  law  of 
growth  in  terms  of  the  monthly  ordinates  of  the  under¬ 
lying  no-growth  curve,  the  problem  is  capable  of  solution. 

An  examination  of  the  monthly  energy  outputs  for  a 
period  of  several  years  will  usually  be  sufficient  to  dis¬ 
cover  a  year  which  experienced  uniform  growth.  In  the 
case  of  the  Puget  Sound  Power  &  Light  Company  the 
years  1925,  1926,  1927  and  1928  were  examined. 
Growths  in  the  energy  outputs  were  11^  per  cent,  12  per 
cent  and  1 1  per  cent,  respectively.  In  addition  there  was 
close  consistency  in  the  monthly  outputs  in  the  several 
years,  with  the  exception  of  the  fall  of  1926,  which  could 
not  be  reconciled  with  the  other  years.  A  year  of  pre¬ 
sumably  uniform  growth  was  finally  deduced  from  the 
years  1925,  1927  and  1928. 

Normal  rate  of  growth  to  be  determined 

In  getting  at  the  law  of  growth  as  a  function  of  the 
unknown  ordinates  of  the  no-growth  curve,  it  was  rea¬ 
soned  that  the  approximately  unchanging  characteristic 
shape  of  the  annual  load  curve  implied  a  growth  from 
month  to  month  as  a  percentage  function  of  the  no- 
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Fig.  1  a,  b,  c — Normal  growth,  weighted  growth  and  no-growth  contrasted 


Ij  =  Monthly  energy  curve  whose  last  twelve  ordinates  total 
1,000,000,000  kw,-hr.  The  ratio  of  the  value  of  the  respective 
monthly  ordinates  to  the  sum  of  the  ordinates  is  the  mean  of 
the  corresponding  ratios  for  two  or  three  of  the  three  actual 
load  years  1925,  1927,  1928. 

C  =  Monthly  energy  with  growth  and  the  assumption  that 
each  month  is  just  one-twelfth  of  a  year  in  duration  and  every 


day  a  weekday.  The  total  value  last  twelve  ordinates  is 
1,000,000,000  kw.-hr. 

B  =  Same  as  the  C  curve  but  with  the  growth  removed.  The 
total  values  of  the  last  twelve  ordinates  are  as  follows :  Puget 
Sound  Power  &  Light  Company,  939,693,000  ;  Portland  General 
Electric  Company,  963,780,000 ;  Washington  Water  Power  Com¬ 
pany,  975,855,000  kw.-hr. 


growth  ordinates,  the  percentage  remaining  constant  so 
long  as  the  rate  of  growth  did  not  change.  That  is  to 
say,  each  month  must  contribute  to  the  growth  in  pro¬ 
portion  to  its  own  size.  If  this  were  not  true,  then  any 
month,  say  July,  which  regularly  contributed  a  greater 
percentage  of  itself  than  did  December  would,  in  a  very 
few  years,  become  greater  than  December.  We  know 
from  experience  that  this  does  not  happen. 

Based  on  this  reasoning  we  have  a  simple  method  for 
obtaining  the  no-growth  curve : 


Let  B\,  Bi  .  .  .  Bii  =  the  no-growth  energy  in  kilowatt-hours  for 
each  twelfth  of  the  year. 

.\ote —  If  data  were  carried  beyond  the  thirteen-month  period 
it  would  be  found  that  Bi  =  Bn  and  Bt  =  Bn,  etc. 

Let  Cl,  Ct  .  .  .  C\i  =  the  total  energy  generated  for  each  twelfth 
of  the  year. 

Let  Co  =  The  energy  in  kilowatt-hours  generated  in  the  last 
twelfth  of  the  preceding  year. 

Let  P  =  rate  of  growth  in  one-twelfth  of  a  year. 

C,  =  5.  (I  +  P) 

C,  =  5,  (I  -I-  Py 

C,  =  (I  -I- 

*  *  * 


C„  =  Bn  (\  +  P)" 

C„  =  (I  -h  P)‘* 

Cll  Ci2 

Therefore  (I  -|-  P)*’  =  —  =  — 

Bii  Co 

Log  Ci2  —  Log  Co 
(P)  from  Log  (I  -J-  P)  = - 


1 


12 


and  Q  =  - 

1  +  P 


Then  ^0  =  Co  =  Bn 
Pi  =  C,  Q 
P*  =  C,  Q'^ 

*  *  * 

Pu  =  Cn!?“ 

Bn  =  C„!?‘2  =  Co  =  Ba 


Basing  our  calculations  on  the  years  selected  above,  it 
was  possible  to  reconstruct  the  no-growth  curve  B  shown 
on  Fig.  la.  Since  this  curve  is  discontinuous  from 
month  to  month  no  general  equation  can  be  written  for 
it,  but  it  can  be  expressed  wdth  complete  generality  by 
setting  down  the  ratios  of  the  respective  ordinates  to  the 


sum  of  all  the  ordinates.  The  curve  here  obtained  is 
plotted  not  by  months,  but  by  the  twelfths  of  the  year, 
and  the  year  is  assumed  to  consist  of  nothing  but  w'eek- 
days.  It  reflects  in  effect  the  activity  of  the  electric  mar¬ 
ket  in  terms  of  kilowatt-hours  per  twelfth  of  a  year,  or 
kilowatt-hours  per  day  for  the  entire  year.  The  particu¬ 
lar  kilowatt-hour  values  applying  to  the  ordinates  of  the 
curve  here  shown  are  of  no  importance.  The  ratios  of 
the  respective  ordinates  to  the  sum  of  all  the  ordinates 
are  the  significant  things  and  the  curve  can  be  plotted  for 
any  kilowatt-hour  values  that  may  be  desired. 

Monthly  energy  outputs  of  the  Puget  Sound  Power 
&  Light  Company  for  1932  and  part  of  1933  with  a  no- 
growth  load  curve  based  on  August,  1932,  are  shown  in 
Fig.  2.  The  latter  curve  was  completely  determined 
when  it  was  assumed  that  its  August  ordinate  equaled 
the  August  ordinate  of  the  actual  load  curve.  It  shows 
what  the  monthly  energy  outputs  would  have  been  subse¬ 
quent  to  August  had  there  been  no  gain  or  loss.  It  also 
shows  how  rapidly  prior  to  August  the  load  dropped  off 
toward  the  bottom  reached  in  that  month. 

Sundays  converted  to  weekday  equivalent 

The  actual  procedure  for  obtaining  the  no-growth  load 
curve  by  months  in  the  instance  just  cited  is  as  follows: 
August,  1932,  is  first  reduced  to  equivalent  weekdays  by 
adding  to  the  27  actual  weekdays  72  per  cent  of  the  four 
Sundays,  giving  29.88  equivalent  weekdays  (the  outputs 
on  Sundays  and  holidays  in  the  Puget  Sound  territory 
are  about  72  per  cent  of  average  weekday  outputs).  The 
output  per  average  weekday  for  August,  1932,  is  ob¬ 
tained  by  dividing  the  actual  output  by  29.88  equivalent 
days.  This  output  per  equivalent  weekday  is  then  as¬ 
signed  as  the  kilowatt-hour  value  of  the  August  ordinate 
of  a  no-growth  curve  and  the  latter  is  developed  for  all 
twelfths  of  the  year  by  using  the  ratios  previously  ob¬ 
tained  and  referred  to  above.  This  curve  is  not  shown 
in  Fig.  la,  but  is  a  working  curve  similar  to  the  no- 
growth  curve  developed  in  Fig.  la  and  is  plotted  by 
twelfths  of  the  year  on  the  assumption  that  all  days  are 
weekdays.  It  might  very  well  be  called  an  active  curve 
and  be  plotted  to  show  kilow’att-hours  per  weekday.  The 
actual  no-growth  outputs  by  months  for  the  remaining 
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Figures  are  based  on 
August,  1932,  as  a  refer¬ 
ence.  Curve  L  Is  the 
actual  energy  generated 
and  purchased  per 
month.  Curve  B  is  the 
energy  that  would  have 
been  generated  and  pur¬ 
chased  on  a  no-growth 
basis  with  static  condi¬ 
tions  as  of  August,  1932. 

Total 

Megawatt- 

Hours 

Curve  L,  1932  ..824,481 
Curve  B,.  1932  .  .801,304 
Curve  Bi,  1933  .  .798,333 


Fig.  2 — True  decline  shown  by  comparison  of 
actual  and  no-growth  curves 


Curve  Bi  is  the  seasonal 
energy  of  the  Puget 
Sound  Power  &  Light 
Company  with  the 
growth  removed  and  the 
assumption  that  each 
month  Is  Just  one-twelfth 
of  a  year  in  duration 
and  every  day  is  a  week¬ 
day.  Curves  B*  and  Bs 
are  for  the  Portland 
General  Electric  Com¬ 
pany  and  Washington 
Water  Power  Company 
respectively.  The  an¬ 
nual  energy  under  each 
of  the  three  curves  is 
the  same. 


Fig.  4 — No-growth  load  curves  show  phase  displacement 


Fig.  3 — Energy  outputs  by  months  as 
percentages  of  the  outputs  which 
would  have  occurred  under  static  con¬ 
ditions  based  on  August,  1932 

This  no-growth  curve  shows  the  highest 
point  was  reached  in  July,  1930,  although 
actual  system  outputs  continue  to  be  higher 
than  the  corresponding  months  of  1929  up 
to  and  including  November. 


By  Months 


months  of  1932  are  tlieii  obtained  by  reducing  each 
month  to  its  equivalent  weekdays  and  multiplying  the 
number  of  equivalent  weekdays  by  the  kilowatt-hours  per 
weekday  shown  by  the  no-growth  activity  curve. 

The  amounts  by  which  the  actual  loads  were  above  or 
Itelow  the  August,  1932,  level  are  plotted  in  Fig.  3,  as 
])ercentages  of  the  respective  ordinates  of  the  no-growth 
load  curve  for  the  years  1929  to  1932,  inclusive.  The 
curve  of  this  figure  is  entirely  free  of  seasonal  influence. 
X’ariations  in  its  ordinates  are  due  solely  to  gain  or  loss. 
It  shows  that  the  highest  point  reached  was  in  July. 
1930,  although  the  actual  outputs  continued  to  be  higher 
than  the  corresponding  months  of  1929  up  to  and  includ¬ 
ing  Xovember. 

No-growth  curves  have  striking  characteristics 

Xo-growth  load  curves  are  shown  in  Figs,  lb  and  Ic 
for  the  systems  of  the  Portland  General  Electric  Com¬ 
pany  and  the  Washington  Water  Power  Company. 
These  are  based  on  the  outputs  of  1927  and  1928  without 
detailed  analysis  of  other  years.  While  not  as  carefullv 


prepared  as  the  curves  for  Puget  Sound  Power  &  Light 
Company  they  are  probably  very  closely  approximate. 

In  Fig.  4  are  shown  the  characteristic  no-growth 
curves  for  the  three  systems  of  Portland  General  Elec¬ 
tric  Company,  the  Washington  Water  Power  Company 
and  Puget  Sound  Power  &  Light  Company,  plotted  for 
the  same  total  annual  outputs.  They  therefore  reflect 
in  the  same  scale  the  inherent  characteristics  of  the  loads 
of  the  three  systems.  It  will  be  noted  that  they  are  strik¬ 
ingly  different. 

Xo-growth  load  curves  serve  another  important  pur¬ 
pose  aside  from  their  value  in  accurately  checking  the 
gain  or  loss  in  system  output.  As  previously  stated,  the 
no-growth  curve  shows  the  fundamental  system  charac¬ 
teristics,  which  in  turn  are  dependent  upon  the  basic 
loads  and  customer  habits.  Over  a  period  of  time  such 
a  curve,  by  changes  in  its  original  shape,  will  show  the 
effect  of  load-building  efforts  in  their  relation  to  system 
load  factor  and  system  peaks.  It  should  prove  a  valuable 
method  of  measuring  results  heretofore  impracticable  of 
evaluation. 


Ratios  in  Per  Cent  of  Each  Monthly  Ordinate  to  the  Total  of  Twelve  Ordinates 


January  . 
February.  . 
March  . 

April . 

May... 

June . 

July . 

Auuuet  .  .  . 
i^pteinber 
October  . 
November 
December  . 

T  eal  . 


—  Puftet 

Sound  P.  1 

4  L.  Co. — . 

Portland 

General  Electric  Co. 

Washin£ton  Water  1 

Power  Co . 

L 

C 

B 

L 

C 

B 

L 

C 

B 

8.  165 

8.068 

8.  506 

8.907 

8.781 

9.060 

8.217 

8.117 

8.  286 

7.430 

8.017 

8.373 

7.728 

8.437 

8.656 

7.422 

7  951 

8.087 

8.026 

7.831 

8.  101 

8.302 

8.  107 

8.272 

7.996 

7.818 

7.922 

7.905 

7.980 

8.  179 

7.842 

7.880 

7.994 

7.626 

7.728 

7.802 

8.  165 

8.069 

8. 192 

7.930 

7.820 

7.889 

8.480 

8.354 

8.403 

8.012 

8.063 

8.  108 

7.690 

7.768 

7.792 

8.515 

8.609 

8.627 

8.176 

8.078 

8.047 

7.741 

7.630 

7.61 1 

8.760 

8.652 

8.638 

8.689 

8.479 

8.367 

8.260 

8.019 

7.954 

9.316 

9. 107 

9.059 

8.  588 

8.754 

8.558 

8.311 

8.482 

8.  366 

8.370 

8.528 

8.452 

8.868 

8.653 

8.  379 

9.044 

8.828 

8  659 

8  517 

8.349 

8.243 

8.724 

8.895 

8.532 

8.978 

9.113 

8.888 

8.267 

8.401 

8.263 

9.252 

9.  113 

8.658 

9.267 

9.135 

8.859 

8.  514 

8.386 

8.218 

100'.  000 

100.000 

100  000 

100  000 

100  000 

100  000 

100  000 

100.000 

100.000 
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Underground  Conduit  Installed 

NVith  No  Street  Excavation 


By  SHERMAN  J.  KLINE 

Tulsa,  Okla. 


The  city  of  Tulsa  recently  prepared  plans  and 
specifications  for  the  installation  of  a  complete 
new  fire  alarm  system,  divided  into  four  major 
parts :  Fire  alarm  building ;  duct  system ;  cables,  and 
fire  alarm  instruments  consisting  of  cross-connecting 
racks,  panels,  registers,  batteries,  generators,  pedestals 
and  fire  alarm  boxes.  The  Dodge  Electric  Company 
was  successful  in  securing  the  contract  for  installation 
of  the  duct  system,  which  included  thousands  of  feet 
of  two-,  four-  and  six-compartment  clay  duct,  to  be  in¬ 
tersected  with  manholes  at  each  street  intersection. 

Included  in  the  system  were  additional  thousands  of 
feet  of  galvanized  iron  conduit,  ranging  from  ^  in.  to  3 
in.,  to  be  used  for  laterals  running  from  the  various  man¬ 
holes  to  the  hundreds  of  locations  such  as  fire  alarm 
pedestals,  pole  terminals,  fire  alarm  stations  located  all 
over  the  city,  to  the  residences  of  the  superintendent  and 
assistant  superintendent  of  fire  alarm  and  to  homes  of 
the  fire  alarm  operators.  This  program  of  lateral  conduit 
to  be  installed  presented  a  difficult  problem,  since  90  per 
cent  of  the  conduit  was  to  be  placed  24  in.  under  the 
existing  pavement. 

Expected  to  cut  pavements 

Engineers  who  prepared  the  plans  and  specifications 
did  not  prescribe  the  manner  of  installation,  as  it  was 
naturally  supposed  and  understood  that  the  only  way 
this  could  be  executed  would  be  to  use  air  compressors 
with  paving  cutters  and  to  cut  the  pavements  from  end 
to  end  where  conduits  were  to  be  laid.  According  to 
requirements  of  the  city’s  street  department,  this  would 
entail  the  removal  and  replacement  of  a  strip  of  pave¬ 
ment  24  in.  wide,  it  being  demanded  that  in  making  the 
excavation  an  8-in.  shoulder  of  earth  must  be  left  in¬ 
tact  on  each  side  between  the  pavement  and  the  ditch, 
to  provide  a  solid  footing  rather  than  a  fill  to  support  the 
new  paving  when  replaced,  leaving  a  width  of  only  8  in. 
for  the  ditch,  to  be  dug  24  in.  deep. 

Before  an  estimate  of  the  job  could  be  made  weeks 
were  required  to  inspect  proposed  routes  of  the  duct 
and  lateral  systems,  during  which  time  C.  H.  Veale. 
superintendent  of  the  electrical  division  of  Dodge  Elec¬ 
tric  Company,  had  in  mind  the  idea  that  if  he  could  im¬ 
provise  a  sufficiently  powerful  hydraulic  press  to  push 
the  conduit  under  the  pavement  for  blocks  at  the  re¬ 
quired  depth  an  enormous  saving  could  be  effected,  since 
the  cost  of  cutting  pavement,  excavating,  back-filling, 
tamping  and  repaving  would  amount  to  $1  per  lineal 
foot,  the  total  running  into  thousands  of  dollars.  How¬ 
ever,  he  was  unable  to  locate  any  such  equipment  which 
was  fast  enough  to  do  the  work  economically.  There¬ 
fore  the  estimate  was  prepared  to  include  cost  of  cut- 


Laterals  for  fire  alarm  system  in  Tulsa 
pushed  through  the  ground. 

Hydraulic  pipe  pusher  used. 

Details  of  installation. 

Saved  more  than  $9,000. 

ting  and  replacing  the  pavement,  bids  were  submitted  and 
Mr.  Veale’s  firm  secured  the  contract,  which  specified 
that  the  job  must  be  completed  in  90  working  days,  and 
carloads  of  tile  and  conduit  were  ordered  for  the  work. 

Chanced  upon  a  pusher 

Before  this  material  arrived  a  circular  was  received 
by  mail  describing  a  hydraulic  pipe  pusher  recently  placed 
on  the  market  by  the  Greenlee  Company  and  claiming 
that  with  the  aid  of  this  device  one  man  could  push  pipe 
under  a  concrete  slab  by  operating  two  levers  in  a  for¬ 
ward  and  backward  motion  which  would  impose  40,000 
lb.  pressure. 

This  immediately  completed  Mr.  Veale’s  thought,  it 
being  easy  to  determine  that,  with  the  machine  costing 
$290,  the  expense  incidental  to  taking  up  and  replacing 
only  290  ft.  of  paving  would  pay  for  the  equipment.  So 
he  decided  to  gamble  the  price  of  one  machine  for  ex¬ 
perimental  purposes  and  ordered  it  shipped  by  express. 

Upon  arrival  of  the  machine  tests  were  made,  and  al¬ 
though  it  was  found  that  the  pipe  would  not  push  straight 
on  a  long,  hard  push,  a  week  of  experimenting  revealed 
the  fact  that  this  could  be  done  by  stiffening  the  end  of 
the  conduit  that  was  pushed  ahead,  this  being  acconv 
plished  by  means  of  a  solid  piece  of  steel  shafting  just 
the  size  of  the  interior  of  the  conduit  and  running  back 
24  in.  into  the  latter. 

Further  tests  showed  that  in  order  for  the  conduit  to 
hold  a  straight  course  while  being  pushed  it  was  necessary 
to  make  the  nose  of  the  steel  shaft  (or  stiff  arm)  blunt 
with  sharp  edges  like  a  lathe  tool,  due  to  the  fact  that  a 
round  or  pointed  nose  proved  to  be  a  failure  since  it 
would  permit  the  conduit  to  ride  up  and  over  hard 
strata  encountered,  instead  of  penetrating  them.  With 
the  blunt-nosed  stiff  arm  the  pipe  held  a  true  course  and 
could  be  pushed  a  block  at  a  time.  In  other  words,  the 
corners  of  the  stiff  arm  cut  and  hold  the  course  and  the 
coupling  reams  the  hole,  reducing  the  friction  of  the 
pipe  to  a  minimum,  whereas  were  it  not  for  the  blunt 
nose  or  sharp  corners  on  the  stiff  arm  the  conduit  would 
naturally  rise  and  follow  the  lines  of  the  hard  structures 
met  en  route  to  the  next  manhole.  This  was  one  of  the 
difficulties  in  connection  with  the  job  which  required  a 
great  deal  of  experiment  to  overcome. 

The  hydraulic  pump  or  pusher — which  could  be  termed 
a  “jack” — consisted  of  two  cylinders  of  high  and  low 
pressure  built  of  heavy  malleable  iron  and  operated  by 
two  levers  made  of  1-in.  steel  tubing,  each  4^  ft.  long. 
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■Asphalt 


d" Shoulder- 


Earth 


Conduit 


Typical  requirements  for  pavement  cutting 
for  installing  lateral  conduits 


■Thread  on  shaft  to  fit  coupling 
\t.-Square  cutting  edge 
^-\-Conduit  coupling 


Shaft  turned  dawn  to  snug  fit- 

Conduit-, 


'tiff  arm  or  steel  sEai 


Conduit- 


Conduit  was  stiffened  for  pushing  by  use  of 
steel  shaft  in  the  end 


An  8-in.  treated 
plank  was  placed 
over  the  tile  duct 
before  filling 


Concrete 


Asphalt 


Soft  earth 


day  structure 

i.,,..  Corners  cu  t  m  to  hard  structure 

Conduit  that  is  /  and  hold  the  course 

being  pushed  ' 

For  straight  courses  the  nose  of  the  shaft  was  made  blunt 
and  the  coupling  acted  as  a  reamer 


Conduit  was  pushed 
around  this  bend 


Old  installation 


Telephone  Company’s  tHe  duct  system 


Pushing  machine  in 
trench  and  peep¬ 
holes  for  observing 
conduit 


Manhole 


Push  hole Mo.2 


;  -‘Peep  holes 

‘A  thread  less  coupling 
used  here 


'Deflected  conduit  at  this 
point  pushed  from 
push  hole  No.  2 


l{  conduit- 


Paved  Street 


-Push  hole 
No  I 


Sidewalk- 


Pedestal 


Arrangement  for  pushing  conduit  permitted 
some  15  to  20  deg.  bends 
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and  an  order  was  placed  for  two  additional  pushing 
machines. 

Before  the  job  was  completed  the  machine  operators 
had  become  experts,  being  easily  able  to  push  a  line 
of  conduit  diagonally  across  the  street  for  100  ft.  and 
meet  an  opening  30  in.  below  the  surface  which  had 
been  drilled  through  the  concrete  wall  of  a  manhole. 
This  was  rej^eatedly  done  day  after  day  as  all  conduits 
terminated  in  the  manholes.  Moreover,  they  also  actually 
accomplished  the  likewise  seemingly  impossible  feat  of 
pushing  conduit  virtually  around  the  corner,  deflecting 
it  from  15  to  20  deg.  and  successfully  pushing  it 
through  an  opening  cut  in  the  wall  of  the  manhole. 

Because  the  engineers  would  not  permit  the  use  of 
regular  90-deg.  factory  conduit  ells  in  turning  up  the 
pipe  from  a  30-in.  level  to  the  pedestal  locations,  stat¬ 
ing  that  it  was  too  abrupt  a  radius  to  subject  the  cables 
to  on  a  long  pull,  a  Greenlee  hydraulic  pipe  bender  was 
called  into  play  to  bend  the  contractor’s  own  ells  on  a 
20  in.  radius.  From  various  distances  the  conduit  was 
pushed  into  a  hole  at  the  pedestal  location,  the  stiflf  arm 
removed,  the  ell  joined  to  the  pipe  by  a  threadless 
connector  and  then  pushed  into  place. 

Incidentally,  it  is  interesting  to  note  that  while  the 
contract  specified  installation  of  considerable  3-in.  con¬ 
duit,  it  was  found  very  difficult  for  one  man  to  push  any 
great  length  of  this  large  pipe.  However,  the  machine 
had  ample  power  to  perform  the  work,  so  Mr.  Veale 
conceived  the  idea  of  electrifying  one  pusher  for  this 
purpose,  taking  a  reduction  gear  with  an  eccentric  action, 
mounting  it  on  top  of  the  pusher,  connecting  the  eccen¬ 
tric  to  the  high  pressure  side  of  the  pump,  equipping 
the  worm  gear  with  a  ^-hp.,  single-phase,  11 0-220- volt 
motor  and  using  the  low  pressure  side  as  a  release.  This 
made  it  possible  for  one  man  to  push  3-in.  conduit  and 
all  the  operator  needed  to  do  was  to  feed  pipe  to  the 
machine. 

Mr.  X’eale  states  that  he  can  highly  recommend  this 
procedure  to  any  contractor  or  city  desiring  to  install 
])ipes  underground  without  incurring  the  tremendous 
e.xpense  involved  in  cutting  and  replacing  pavement  over 
the  entire  route,  since  by  the  use  of  this  method  he  was 
enabled  to  save  his  company  more  than  $9,000  on  the  job 
described,  besides  paying  for  the  machines,  both  of  which 
economies  were  not  anticipated  at  the  beginning.  This 
jiroject  was  completed  in  less  than  ten  weeks,  working 
from  fifteen  to  73  men  at  a  time. 


Creditable  Depression 
Engineering  in  Bay  State 

Private  utilities  in  Massachusetts  have  reason  to  find 
considerable  satisfaction  in  their  never-ceasing  warfare 
against  energy  losses.  Figures  covering  all  these  com¬ 
panies  have  just  been  prepared  for  the  past  four  years 
and  these  show  that  the  proportion  of  lost  and  unac¬ 
counted-for  energy  has  been  brought  down  from  10.13 
per  cent  to  9.72  per  cent  of  all  kilowatt-hours  generated 
and  purchased,  while  the  proportion  of  energy  consumed 
by  the  companies  themselves  in  their  plants  and  offices 
fell  from  3.05  per  cent  to  2.4  per  cent  of  the  total  de¬ 
livered  to  the  buses.  In  1932  the  total  energy  generated 
and  purchased  was  4,882,483,574  kw.-hr.,  a  gain  of  1.46 
per  cent  over  1931.  This  represented  an  increase  of 
5.54  per  cent  over  the  halcyon  days  of  1929.  Total  sales 
of  energy  in  1932  were  4,288,549.662  kw.-hr.,  a  gain  of 
2.12  per  cent  over  1931  and  6.77  per  cent  above  1929. 
These  data  are  a  tribute  to  the  work  of  the  sales  organ¬ 
izations  of  these  power  companies  and  to  that  of  other 
retail  outlets  under  the  handicap  of  the  worst  depression 
in  modern  times.  That  the  engineers  have  likewise  not 
been  idle  is  apparent  from  even  brief  consideration  of  the 
energy  losses  in  these  years. 

The  total  lost  and  unaccounted-for  energy  in  1932 
was  474.727.413  kw.-hr..  or  2.38  per  cent  less-  than  in 
1931.  Back  in  1929  the  losses  were  468.444,050  kw.-hr. 
It  is  significant  that  in  the  four-year  period  the  losses 
increased  but  1.34  per  cent  in  gross  total,  while  sales 
mounted  6.77  per  cent,  and  also  that  in  the  final  year 
there  were  lower  gross  losses  with  an  increased  delivery 
of  energy  to  customers.  There  has  been  a  steady  effort 
in  engineering  circles  to  cut  down  waste  of  energy  in 
plants  and  in  company  use,  and  the  campaign  has  borne 
results.  The  j^ercentage  improvements  may  look  small 
in  themselves,  but  they  apply  to  enormous  unit  totals. 
Thus,  if  every  kilowatt-hour  lost  in  1932  is  valued  at  the 
low  figure  of  1  cent,  the  total  losses  represent  $4,747,274. 
and  on  this  basis  the  reduction  in  gross  losses  between  • 
1931  and  1932  would  be  worth  $115,780.  It  is  clear 
that  money  expended  for  economical  transmission  and 
distribution  engineering  deserves  its  place  in  the  sun. 


Electrical  Energy  Output  of  Private  Companies  m  Massachusetts 


1929 

Genpraifd  by  steam .  2,201,540,444 

Generated  by  water  power .  581,245,704 

Generated  by  oil .  1,840,018 

Total  Renerated .  2,784,626,166 

Purchased .  1,841,488,025 

Total  Renerated  and  purchased  4,626,114,191 

Sold  to  commercial  customers . 2,262,071,309 

Sold  for  street  liRhts .  84,632,427 

Sold  to  other  companies .  .  1,669,878,750 


Total  sold .  4,016.582.486 

Used  in  plant  by  compames .  141,087.655 

Lost  and  unaccounted  for .  468,444.050 

Total  sold,  used  and  unaccounted .  4,626.1 14,191 

Per  cent  of  unaccounted  for . .  10.13 

•Estimated. 


Per  (’em  Increase  in 
1932  Over 


1930 

1931 

1932 

1929 

1931 

2,087,204,989 

1,939.523,331 

1,536,347,356 

_ 

30.21 

_ 

20.79 

568,594,215 

571.773.254 

733,775,798 

-f 

26.24 

+ 

28.33 

2,343,910 

2,888,548 

3,1 19,150 

69.  52 

+ 

7.98 

2,658.143,1 14 

2,514,185,133  ' 

2,273.242,304 

_ 

18.36 

_ 

9.58 

1,938.032.435 

2.297,960,914 

2,609,241,270 

-f 

41.69 

+ 

13.55 

4,596.175,549 

4,812.146.047 

4,882.483,574 

5.54 

+ 

1.46 

2.171,119,667 

2.107.641.876 

1.955.640.230 

— 

13.55 

_ 

7.21 

91,467,657 

95.409,254 

98,502,753 

+ 

16.  39 

- 

3.24 

1,734,040,360 

1,996.473,299 

2.234,406.679 

-f 

33.81 

-t- 

11.92 

3,996,627,684 

4,199,524,429 

4.288,549,662 

-f 

6.77 

-f 

2.12 

135.000.000* 

126.316.154 

1 19.206,499 

— 

15.51 

— 

5.63 

464.547,910* 

486.305.464 

474,727,413 

-h 

1.34 

— 

2.38 

4,596,175,594 

4.812,146.047 

4,882.483.574 

-f 

5.54 

4- 

1.46 

10.  II* 

10.  1 1 

9.72 
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Three  30,000-Kw.  Electric-Steam  Generators 


in  Paper  Mill 


By  V.  R.  YOUNG 

Camiiliaii  General  Electric  Company,  Ltd.,  Toronto,  Canada.  . 

OX  March  10  Arthur  A.  Schmon,  vice-president 
and  general  manager  Ontario  Paper  Company, 
Thorold,  Ont.,  closed  a  switch  which  marked 
officially  the  commencement  of  operation  of  the  world’s 
largest  single  tank  electric-steam  generators.  Now,  after 
five  months’  operation,  the  results  from  these  boilers 
appear  to  be  highly  satisfactory. 

The  Ontario  Paper  Company  has  been  carrying  out  a 
plan  of  general  mill  rehabilitation  for  the  past  tw'o  years, 
which  had  reached  the  stage  of  replacing  the  existing 
coal-fired  steam  power  plant  presumably  with  new  high- 
pressure  coal-fired  boilers.  Electric-steam  generators, 
however,  were  chos6n  and  the  installation,  designed  and 
installed  by  the  Hydro-Electric  Power  Commission  of 
Ontario,  supplies  the  paper  company’s  total  steam  de¬ 
mand  at  a  pressure  of  200  lb.  per  square  inch  gage  and 
repl^aces  steam  previously  supplied  from  coal-fired  boilers, 
which  consumed  about  70,000  tons  of  coal  per  year. 

Briefly,  the  installation  consists  of  an  outdoor  step- 
down  transformer  station,  converting  110,000  volts. 
25-cycle  power  to  6,600  volts,  and,  indoors,  the  bank  of 
three  General  Electric  three-phase  electric-steam  gene¬ 
rators.  each  rated  at  30,000  kw.  and  producing  approxi¬ 
mately  90,000  lb.  of  steam  per  hour  each.  Power  is  sup¬ 
plied  from  the  commission’s  Queenston  hydro-electric 
generating  station  over  existing  110,000-volt  lines  that 
arc  tapped  close  to  the  company’s  property.  Four 
22.500-kva.  (one  spare),  single-phase,  25-cycle  trans¬ 
formers  step  the  voltage  down  from  110.000  volts  to 
6,()00  volts  for  the  steam  generators. 

Each  steam  generator  consists  of  a  vertical  cylindrical 
tank  1 1  ft.  6  in.  in  diameter  and  25  ft.  high,  with  a  shell 
thickness  of  1|  in.,  the  head  thickness  being  2f5  in.  Each 
generator  has  two  main  chambers ;  the  lower  part  of  the 
tank  provides  approximately  9  ft.  of  water  storage,  while 
the  upper  portion  provides  steam  space.  In  the  upper 
portion  a  conical  bottom,  open  top  cylindrical  tank,  or 
basket,  is  supported  so  that  the  vertical  electrodes  hang 
from  the  shell  top  head  down  into  the  basket. 

The  water  in  the  generators  is  continuously  circulated, 
being  drawn  from  the  storage  portion  and  delivered  to 
the  basket  above  by  a  centrifugal  pump;  part  is  evapo¬ 
rated  into  steam  in  the  basket,  and  the  balance  returns 
from  the  basket  to  the  storage  by  an  external  pipe  con¬ 
nection.  A  valve  in  the  pump  discharge  regulates  the 
quantity  of  water  delivered  to  the  basket,  the  water  level 
in  the  basket,  and,  therefore,  the  amount  of  electrode  im¬ 
mersion  or  the  rate  of  steaming.  A  valve  is  provided  in 
the  drain  from  the  basket  to  regulate  the  amount  of  water 
drained  as  may  be  required  by  operating  conditions.  Two 
other  connections  are  made  to  the  drain — one  for  peri¬ 
odic  blow-off,  the  other  for  continuous  bleeding  from  the 
basket. 

In  each  steam  generator  there  are  six  hollow  tri¬ 
angular-shaped  cast-iron  electrodes,  approximately  4  ft. 
long,  and  rigidly  supported  and  insulated  from  the  top 
head.  Power  is  fed  to  these  electrodes  by  copper  rods 


6,600-volt,  30,000-kw.,  three-phase,  25-cycle 
steam  generator 

Power  for  three  of  these  is  derived  from  a  bank  of 
three  single-phase  (and  one  spare)  Canadian  General 
Electric  transformers,  each  rated  121, 000 Y/6, 600  volts, 
22,500  kva.,  25  cycles. 

that  enter  the  tank  through  specially  designed  porcelain 
insulating  bushings.  The  basket  shell  also  forms  one 
path  of  the  current  and  it  is  so  arranged  that  any  pitting 
which  may  develop  occurs  on  the  basket  and  not  on  the 
tank.  Any  pitted  sections  of  the  basket  shell  may  thus  be 
readily  removed  and  new  sections  welded  in. 

Each  generator  gives  approximately  a  minimum  steam 
output  of  18,(XX)  lb.  of  steam  per  hour,  which  requires  an 
electrical  input  of  6,000  kw.  and  an  electrode  immersion 
of  6  in.  Lower  steaming  rates  are  not  possible  due  to  the 
unstable  electrical  operation  with  less  than  6  in.  immer¬ 
sion,  but  it  is  notable  that  the  formation  of  hydrogen  and 
oxygen  is  negligible  when  the  current  density  is  kept 
sufficiently  low. 

Each  generator  is  provided  with  a  steam  separator  to 
assure- a  steam  quality  of  99  per  cent  dry  at  the  separator 
outlet.  A  stop  valve  is  inserted  between  the  generator 
and  the  separator  and  an  automatic  stop  check  valve  in 
each  10-in.  generator  steam  branch  to  the  header. 

Feedwater  is  supplied  to  the  generators  by  a  four- 
stage  centrifugal  pump  designed  for  500  g.p.m.  against 
580  ft.  head.  At  the  delivery  to  each  generator  a  feed- 
water  regulator  is  provided  to  maintain  a  constant  level 
of  water  in  the  low  portion  of  the  generator  tank. 
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Since  the  steam  branches  from  each  generator  had  to 
be  arranged  in  line  with  the  header,  because  of  the  space 
limitations  for  the  generators,  .and  to  accommodate  the 
orifices  for  individual  steam  meters  on  each  generator, 
expansion  was  provided  for  by  two  copper  expansion 
joints,  one  each  side  of  the  steam  main  center  branch  tee. 

ILach  separator  and  each  stop  check  valve  is  provided 
with  .a  valved  pipe  drain  connected  to  separate  drain 
headers  supported  below  the  main  steam  header.  The 
drain  headers  are  connected  to  a  continuously  draining 
trap  that  discharges  the  water  to  a  flash  tank.  .This  ar¬ 
rangement  of  drains  provides  thorough  drainage  of  the 
steam  piping  at  all  times,  and,  therefore,  the  elimination 
of  water  hammer. 

The  generators  were  built  to  .the  Canadian  interpro¬ 
vincial  regulation  and  each  generator  was  equipped  with 
four  high-capacity  safety  valves  complete  with  vertical 


discharge  pipes  through  the  roof  and  drain  pipes  for 
condensed  steam. 

A  totalizing  kilowatt-hour  meter  and  a  graphic  watt¬ 
meter  .for  measuring  the  electrical  input  to  the  three 
generators  on  the  6,600-volt  bus  have  been  provided  b\ 
the  commission  and  the  paper  company  has  provided 
the  following  steam  and  water  meters  for  measuring  the 
steam-generated  output :  Steam  flow,  orifice  type  re¬ 
cording  flow  meter  for  each  generator ;  feedwater. 
Venturi  recording  meter  for  all  generators;  make-up 
w'ater,  orifice  type  recording  meter  for  all  generators; 
bleedwater,  orifice  type  recording  meter  for  all  generators 
discharging  to  drain. 

The  steam  generators  and  steam  piping  were  insulated 
with  an  insulating  material  which  has  a  strong  bonding 
characteristic  to  hot  metal,  can  be  quickly  applied  and 
easily  removed  and  replaced  in  case  of  .leakage. 


T  T 


Oil  Under  Pressure  Used 
in  16.5-33-Kv.  Changeover 

By  GEORGE  H.  LOGAN 

Los  Angeles  Gas  &  Electric  Corporation 

Recently  the  Los  Angeles  Gas  &  Electric  Corporation 
converted  its  16.5-kv.  transmission  system  to  33-kv. 
operation.  A  problem  incidental  to  the  changeover  was 
that  of  providing  adequate  dielectric  strength  to  cable 
terminals  at  the  new  voltage.  It  was  decided  this  could 
best  be  accomplished  by  the  use  of  oil  under  pressure. 

Prior  to  the  change  the  terminals  in  general  use  were 
of  three-conductor,  compound-filled  construction.  These 
could  not  readily  be  adapted  to  use  with  oil  under  pres¬ 
sure,  making  necessary  the  substitution  of  three  single¬ 
conductor  terminals.  Single-conductor  cables  were  run 
from  the  terminals  in  the  substation  to  the  first  manhole, 
where  a  threeway  splice  was  made  into  the  standard 
three-conductor  transmission  cables.  Each  terminal  was 
supplied  with  a  high-grade  transformer  oil  through 
copper  tubing  connected  to  an  oil  reservoir.  Compressed 
air  in  the  reservoir  provided  the  necessary  pressure, 
and  this  air  was  confined  in  a  section  of  the  reservoir 
separated  from  the  oil  by  flexible  diaphragms.  Thus  the 
oil  was  not  exposed  to  the  air.  Insulating  spacers  were 
inserted  in  the  oil  line  to  each  terminal  to  prevent  circu¬ 
lating  sheath  currents.  From  three  to  nine  terminals 
were  connected  to  each  reservoir. 

Neither  the  terminals  nor  splices  were  equipped  with 
stopjoints  to  prevent  the  oil  from  penetrating  the  insu¬ 
lation  of  the  cable.  In  fact,  the  diffusion  of  oil  through¬ 
out  the  33-kv.  cables  is  highly  desirable,  as  even  in 
“solid”  insulation  there  exist  voids  which  are  possible 
sources  of  breakdown.  The  oil  pressures  used  in  pole, 
manhole  and  substation  reservoirs  were  adjusted  to  pro¬ 
duce  an  approximately  uniform  density  of  oil  through¬ 
out  the  lengths  of  intervening  cable.  To  secure  such 
uniformity  the  factor  of  relative  elevations  had  to  be 
considered.  If,  for  example  a  highline  was  to  be  carried 
from  a  pole  to  underground  the  oil  pressure  given  to  the 
nearest  manhole  reservoir  would  be  about  10  lb.  per 
square  inch,  while  the  adjacent  pole  reservoir  would 


carry  perhaps  only  2  lb.  per  square  inch.  This  differ¬ 
ential  prevented  the  oil  draining  by  gravity  from  the 
upper  to  the  lower  portion  of  the  cable. 


upper  stem 
Turnbuckle 


Cement 


Connection  to  oil 
reservoir 


Stress  cone 
Wiped  Joint 
—  Sheat 


Oil-filled  cable  ter¬ 
minal  used  in  33-kv. 
changeover 

Before  transferring  oil 
from  reservoir  to  ter¬ 
minal  the  lower  stem 
of  the  terminal  was 
screwed  down  until 
only  a  small  distance 
intervened  before  it 
would  seat  in  the  gas¬ 
ket.  All  connections 
between  reservoir  and 
terminal  were  made 
tight  and  the  small 
valve  on  the  reservoir 
was  opened  so  that  the 
oil  flowed  into  the  base 
of  the  unit.  In  rising 
the  liquid  penetrated 
every  crevice  and 
simultaneously  forced 
air  out  through  the 
top.  When  the  oil 
leaked  out  around  the 
surmounting  stem,  ex¬ 
cluding  all  air,  this 
stem  was  tightly 
screwed  down  on  its 
seat,  allowing  the  gas¬ 
ket  effectively  to  seal 
the  interior  from  the 
atmosphere. 


Install  bond  wire 
on  this  arm, 

U.V.sign,, 


Pun  copper 
tubing  clown  pole 
in  quadrant 
If  guy  wires  are 
involved  install  bond 
wire  and  tubing  under  guy 


Brace  under 
back  double  arm 

"topper  tubing  must  dear 
na  covered  cable,  pole  hardware 
and  guys  1^2''  minimum 

Test  valve  ny above 
ground  level 


Pole  top  mounting  of  pressure  reservoir  used  where 
overhead  circuits  are  brought  underground 
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Men  of  the  Industry 


G.  E.  Arbogast,  president  of  the 
Newbery  Electric  Corporation  and  of 
the  Interstate  Securities  Corporation, 
Los  Angeles,  has  been  appointed  as  a 
member  of  the  Los  Angeles,  Cal., 
Harbor  Commission  to  succeed  Col.  F. 
C.  Wiser,  resigned.  Mr.  Arbogast  is 
president  of  the  Electrical  Contractors 
and  Dealers’  Association  of  Southern 
California. 

Dr.  Jerome  C.  Huxsaker,  interna¬ 
tional  authority  on  aviation  engineer¬ 
ing,  has  been  appointed  head  of  the 
department  of  mechanical  engineering 
at  the  Massachusetts  Institute  of  Tech¬ 
nology,  succeeding  the  late  Prof.  Ed¬ 
ward  F.  Miller.  Dr.  Hunsaker  is  at 
present  vice-president  of  the  Goodyear- 
Zeppelin  Corporation  and  will  continue 
as  consulting  engineer  on  airships  to 
that  organization.  He  will  also  have 
charge  of  the  aeronautical  engineering 
course  and  research  in  that  field  and  in 
meteorology  at  M.I.T.  His  many  con¬ 
tributions  to  aviation  include  pioneer 
work  in  the  field  of  radio  communi¬ 
cation  and  meteorology,  leading  to  the 
establishment  of  the  present  service 
between  moving  aircraft  and  ground 
stations  on  airways. 


Thomas  D.  Fulford,  who  has  been 
associated  with  Stone  &  Webster  since 
1910,  has  recently  been  appointed  gen¬ 
eral  sales  manager  of  the  Puget  Sound 
Power  &  Light  Company,  a  Stone  & 
Webster  property,  with  offices  in  Seattle. 
Mr.  Fulford  started  in  the  meter  depart¬ 
ment  in  Seattle  in  1919  and  after  three 
years  of  service  was  transferred  to  the 
Savannah  Electric  &  Power  Company 
as  assistant  sales  manager,  in  1925  be¬ 
coming  sales  manager  of  the  properties 
at  Baton  Rouge.  Returning  to  Savannah 
as  sales  manager  in  1925,  he  remained 
there  until  1929,  when  he  went  to  Nor¬ 
folk  with  the  Virginia  Electric  &  Power 
Company  as  sales  manager  of  the  Nor¬ 
folk  division.  A  graduate  of  the  Uni¬ 
versity  of  Cincinnati,  Mr.  Fulford  re¬ 
ceived  his  early  experience  with  the 
laboratories  of  the  Philadelphia  Electric 
Company. 

• 

Lieut.-Col.  K.  G.  Maxwell,  elec¬ 
trical  engineer,  has  been  appointed  pub¬ 
licity  manager  of  Metropolitan-Vickers 
Electrical  Company,  Manchester.  Fol¬ 
lowing  the  World  War,  Colonel  Max¬ 
well  entered  the  research  department 
of  Metropolitan-Vickers,  and  in  the 
research  department  was  responsible 
for  investigating  insulating  materials, 
f^e  has  served  as  a  member  of  the 


British  Standards  Institution  Technical 
Committee  on  insulating  materials  and 
on  a  number  of  subcommittees,  espe¬ 
cially  those  investigating  synthetic  resin 
products  and  insulating  oils,  and  he  has 
also  been  active  in  the  Electrical  Re¬ 
search  Association.  Colonel  Maxwell 
became  prominent  in  engineering  cir¬ 
cles  in  1925,  when  the  paper  he  pre¬ 
sented  to  the  Institution  of  Electrical 
Engineers,  in  conjunction  with  Alan 
Monkhouse,  one  of  the  engineers  in  the 
Moscow  trial,  was  awarded  the  Kelvin 
prize. 


T 

OBITUARY 

Robert  Lindsay 

Robert  Lindsay,  president  and  general 
manager  of  the  Cleveland  Electric 
Illuminating  Company,  died  August  25 
at  his  home  in  University,  Va.,  in  his 
sixty-fourth  year.  He  had  been  in  fail¬ 


ing  health  for  a  year  and  had  gone  to 
University  for  a  rest,  hoping  that  the 
change  of  climate  would  be  beneficial. 
A  native  of  Rahway,  N.  J.,  Mr.  Lind¬ 
say  at  an  early  age  visited  the  Edison 
laboratory  at  Menlo  Park,  which  was 
near  his  home,  and,  becoming  acquainted 
with  many  of  Edison’s  assistants,  de¬ 
veloped  a  deep  interest  in  electricity. 
At  the  age  of  sixteen  he  obtained  a 
position  in  the  experimental  lamp¬ 
testing  division  of  the  Edison  Lamp 
Works  at  Harrison,  working  under  the 
supervision  of  John  W.  Howell,  Edi¬ 
son’s  famous  associate,  after  which  he 
was  transferred  to  the  instrument  de¬ 
partment.  Later  he  became  assistant  to 
the  general  manager  of  the  Brooklyn 
Edison  Company,  and  after  four  years 


September  2, 1 —  ELECTRICAL  WORLD 


went  to  Cleveland  as  consulting  engineer 
in  the  construction  of  the  Canal  Road 
power  plant  of  the  Cleveland  utility. 

On  June  1,  1894,  he  became  general 
superintendent  of  the  Cleveland  com¬ 
pany,  where  his  first  task  was  to  finish 
construction  of  the  Canal  Road  plant. 
For  the  next  39  years  he  devoted  himself 
entirely  to  the  service  of  the  company 
and  the  development  of  the  electrical 
industry  in  that  city.  He  was  credited 
with  saving  the  company  a  substantial 
sum  of  money  in  1898  by  his  foresight 
in  building  a  60-cycle  system  when  other 
central  stations  were  installing  25-cycle 
systems,  thereby  avoiding  the  necessity 
of  rebuilding  later. 

In  addition  to  the  Canal  Road  plant. 
Mr.  Lindsay  saw  the  Lake  Shore,  Avon 
and  Ashtabula  power  plants  built,  the 
132,000-volt  transmission  system  by 
which  these  plants  are  interconnected 
and  the  distribution  system  which  sup¬ 
plies  electricity  to  1,500,000  people.  Mr. 
Lindsay  was  a  director  of  the  North 
American  Company,  which  controls  the 
Cleveland  utility.  He  was  a  member  of 
the  Edison  Pioneers  and  of  numerous 
business  organizations  in  Cleveland. 

T 

Charles  E.  F.  Clarke,  president  of 
the  Pennsylvania  Water  &  Power  Com¬ 
pany,  died  at  Rye,  N.  Y.,  August  25 
after  an  illness  of  many  months.  He 
was  69  years  of  age.  Mr.  Clarke  was 
born  at  Lawrence,  Mass.,  was  graduated 
from  Phillips  Andover  Academy  in  1882 
and,  after  being  identified  with  various 
enterprises  in  New  England  and  in  the 
West,  he  entered  the  public  utility  field 
in  New  York.  At  the  time  of  his  death 
he  was  president  of  the  Safe  Harbor 
W'ater  Power  Company,  a  vice-president 
of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore,  chair¬ 
man  of  the  board  of  the  Eastern  Rolling 
Mill  Company  and  the  Baltimore  Tube 
Company  and  a  director  of  several  other 
corporations. 


Byron  G.  Slining,  superintendent  of 
construction  for  the  North  American 
Light  &  Power  Company,  died  August 
13  at  his  home  in  Chicago.  Mr.  Slining 
joined  the  Illinois  Traction  System  in 
1916,  and  remained  associated  with  suc¬ 
ceeding  and  affiliated  utilities  until  the 
time  of  his  death.  Aside  from  his  power 
station  and  general  construction  expe¬ 
rience  he  had  become  in  later  years  an 
authority  on  steel  power  transmission 
line  development.  Mr.  Slining  was  born 
September  13,  1885,  at  Negaunee,  Mich. 
He  was  educated  at  the  Michigan  Col¬ 
lege  of  Mines  and  had  wide  experience 
in  the  design  and  construction  of  min¬ 
ing,  power,  hydraulic  and  industrial  de¬ 
velopment  in  the  Southwest  before  his 
connection  with  the  North  .American 
Light  &  Power  group. 
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lamps ;  necessity  of  cleaning  fixtures, 
walls  and  ceilings ;  effect  of  different 
paints  on  seeing  ability ;  most  efficacioU' 
arrangement  of  work  with  respect  to 
light;  necessity  of  supplementary  illu 
mination  and  attention-compelling  light 


Muffle  Furnace  With 
Doreco  Heating  Element 

Type  MP  muffle  furnace  with  the 
“Doreco”  heating  element  has  been  an¬ 
nounced  by  the  Cooley  Electric  Fur¬ 
nace  Company,  Long  Island  City.  The 
Doreco  element  consists  essentially  of 
a  material  of  high  heat  conductivity, 
approximately  that  of  steel,  and  high 
resistivity,  in  the  order  of  porcelain, 
in  which  is  embedded  a  nickel  chro¬ 
mium  resistor.  It  is  formed  into  a 
dense  block  by  a  hydraulic  pressure  of 
4,000  lb.  per  square  inch  and  then  fired 
at  high  temperature. 

This  block  is  mechanically  strong, 
withstanding  a  compression  force  of 
600  lb.  per  square  inch  at  2,500  deg.  F., 
and  can  be  heated  to  this  temperature 
without  detriment  to  the  material. 
Consequently,  at  those  temperatures 
which  can  be  supported  by  nickel- 
chromium  is  available  a  heating  unit 
that  is  strong,  chemically  inert,  with 
the  hitherto  unknown  combination  of 
high  electric  resistivity  and  high  ther¬ 
mal  conductivity. 

T 

Photoelectric  Relay 

A  photoelectric  relay  using  the  “Visi- 
tron  F2”  photoelectric  cell,  which  oper¬ 
ates  without  external  source  of  voltage 
and  without  amplification,  is  announced 
by  the  G-M  Laboratories,  Inc.,  Chicago. 
The  complete  unit,  designated  as  the 
“FSE”  photoelectric  relay,  incorporates 
a  “Visitron  F2”  cell,  a  sensitive  relay 
and  an  auxiliary  electromagnetic  relay 
housed  in  a  small,  compact  cast  alumi¬ 
num  case.  The  cell  can  be  mounted  be¬ 
hind  a  glass  window  in  the  front  of  the 
case  or  externally  at  any  point  within 
hundreds  of  feet  of  the  sensitive  relay. 

The  F2  cells,  the  auxiliary  relays,  or 
the  two  relays  in  combination,  can  be 
supplied  either  assembled  or  individually 
as  required  for  various  electrical  or 
photoelectric  applications. 

T 

Portable  electrical  instruments 
designated  as  type  AP-9.  including 
medium-size  voltmeters.  milliam- 
meters,  ammeters  and  wattmeters,  have 
been  announced  by  the  General  Elec¬ 
tric  Company.  Intermediate  in  size 
and  accuracy  between  the  small,  pocket- 
size  instruments  and  the  large,  highly 
accurate  portable,  the  new  instruments 
are  of  higlier  accuracy  than  is  usually 
found  in  utility  instruments,  it  is 
claimed.  The  length  of  the  scale  in 


mean  arc  is  4;J^  in.  The  accuracy  is 
0.75  per  cent  of  full-scale  value,  except 
in  the  case  of  the  triple-range  volt¬ 
meters,  in  which  it  is  per  cent,  and 
can  be  improved  by  special  calibration 
on  the  job.  An  AP-9  instrument  can 
be  read  easily  to  within  0.5  per  cent  of 
full-scale  value. 

T 

Compact  Direct- Reading 
llluminometer 

A  self-contained  direct-reading  il- 
luminometer  which  can  be  held  in  the 


intensities  of  window  displays. 

T 

Electric  Timers 

A  utility  time  switch  to  serve  miscel¬ 
laneous  needs,  a  thermostat  timer  and 
an  electric-range  timer  are  included  in 
the  new  type  T-I4  time  switches  which 
have  been  announced  by  the  General 
Electric  Company.  The  utility  switch 
turns  on  and  off  once  every  24  hours. 
It  will  turn  radio  sets  on  and  off  and 
it  is  only  necessary  to  plug  the  timer 
into  any  outlet  and  set  it. 

The  electric-range  timer  is  so  ar- 


palm  of  the  hand  and  used  without  any 
accessories  or  attachments  is  being  mar¬ 
keted  by  the  .Sight-Light  Corporation, 


Chrysler  Building,  New  York,  under  the 
name  of  the  “Sight-Meter.”  Its  compact 
case  incloses  a  Weston  photronic  cell 
and  meter  the  scale  of  which  is  labeled 
so  even  a  child  can  determine  whether 
the  light  in  any  position  is  sufficient  for 
reading  normal  print,  fine  print,  sewing, 
etc.,  severe  visual  work  for  long 
periods,  or  inadequate  for  critical  seeing. 
The  scale  also  indicates  foot-candle  il¬ 
lumination.  With  a  special  filter  to 
cover  the  photronic  disk  its  normal 
measuring  range  of  0-50  ft.-candles  is 
increased  to  500  ft.-candles,  in  which 
case  the  scale  reading  is  multiplied  by 
ten. 

Of  its  many  applications  in  the  home, 
office,  store,  factory  and  school  may  be 
mentioned;  Checking  the  adequacy  of 
artificial  or  natural  light  in  any  posi¬ 
tion  :  when  lamps  should  be  replaced ; 
relative  value  of  foreign  and  “Mazda” 


ranged  that  the  on-off  cycle  is  not  re¬ 
peated  automatically.  It  is  used  to  turn 
the  oven  of  an  electric  range  on  and 
off  automatically.  The  thermostat  timer 
is  for  use  with  double-range,  day  and 
night,  thermostats  commonly  employed 
in  the  control  of  house-heating  systems. 
There  is  an  a.m.  and  p.m.  time  indi¬ 
cator  and  a  dial  for  setting  the  clock 
at  a.m.  or  p.m.  time. 

T 

Manufacture  of  sliding  contact 
TUBULAR  RHEOSTATS  has  been  announced 
l)y  the  W'ard  Leonard  Electric  Company, 
Mount  Vernon,  N.  Y.  These  precision 
instruments  are  designed  for  the  ac¬ 
curate  control  of  currents  up  to  25  amp. 
They  are  arranged  for  potentiometer 
connection  and  may  be  obtained  with 
non-inductive  or  tapered  resistance 
windings. 

"IRC”  VOLT-OHM  METER,  which  i>  a 
complete  piece  of  test  equipment  cover¬ 
ing  voltage  and  resistance,  has  been  an¬ 
nounced  by  the  Bakelite  Corporation. 
Some  of  the  features  of  this  instrument 
are :  Exclusive  vacuum  relay,  which  pre¬ 
vents  costly  burn-outs  of  meters;  four 
voltage  and  three  resistance  ranges; 
easy-to-read  knife-edge  pointers,  etc. 

• 

A  PHOTRONIC  CONTROL  KIT  wllich  is 
being  marketed  especially  for  those  en¬ 
gineers  and  manufacturers  who  prefer  to 
do  their  own  experimenting  with  photo¬ 
electric  control  for  mechanical  equip¬ 
ment,  operations  and  for  processes  of 
various  kinds  has  been  announced  by 
the  Weston  Electrical  Instrument  Cor¬ 
poration,  Newark,  N.  J.  The  kit  con¬ 
tains  all  the  equipment  necessary  for  the 
engineer  to  start  immediate  experiments, 
together  with  diagrams  of  connections. 
The  equipment  can  be  used  as  a  smoke 
detector,  burglar  alarm,  turbidity  de¬ 
tector,  door  opener,  counter  for  all 
classes  of  service,  safety  device  on  ma¬ 
chines.  etc. 
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